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PART I. 


Organic Chemistry. 


Thermal Reactions of Petroleum Hydrocarbons in the 
Vapour Phase. Watrer F. Rirrman (J. Ind. Eng. Chem., 1915, 7, 
945—953. Compare A., 1914, i, 645, 793).—The study of the 
cracking of petroleum hydrocarbons of various types by heating 
in the vapour phase under varying conditions of temperature and 
pressure has been continued with the primary object of investi- 
gating the yields and the nature of the liquid products of the 
reaction. The cracking was conducted in an electrically heated 
furnace similar to that already described, and the pressures were 
self-generated by the cracked oil and regulated by a pressure 
release valve. The results of a large number of experiments are 
reproduced in tabular form, and comprise investigations of a 
Pennsylvania kerosene of which 90% boiled below 250°, an 
Oklahoma “fuel oil” of which only 22% distilled below 300°, a 
Californian asphaltic oil containing 17% boiling below 300°, and 
a Mexican oil of which 37% boiled below 300°. The products 
from these widely differing oils showed under similar conditions 
a remarkable similarity, the only noteworthy differences being in 
the amount of carbon deposit, whilst by suitable adjustment of 
conditions the type of the liquid product from any of the oils 
could be controlled. Gasolene production was favoured by 
temperatures of about 500° and pressures higher than 6 atm., and 
yields of 16—18% were observed. Low boiling aromatic hydro- 
carbons were produced in greatest amount at temperatures between 
600° and 700° and pressures above 4 atm. The best yields lay 
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between 11 and 13%. Higher temperatures favour the production 
of carbon and gas at the expense of the liquid products. The 
course of the cracking process is one of dehydrogenation. The 
author considers that the aromatic hydrocarbons may be formed 
either by the dehydrogenation of naphthalene hydrocarbons, or by 
the splitting of polycyclic (asphaltic) hydrocarbons, or by the poly- 
merisation of acetylenic hydrocarbons which are produced as inter- 
mediate products by the cracking of the higher paraffins or olefins. 
G. F. M. 


The Oxidising Effect of Sunlight. Eyvinn Beprker (Bull. 
Soc. chim., 1915, [iv], 17, 369—374).—Be-Dimethylhexane when 
exposed to sunlight in a loosely stoppered bottle for a long time 
yields a very small amount of a crystalline compound, C,H;,0,, 
m. p. 106°, which when dried in a vacuum over sulphuric acid 
loses water and is converted into a viscid liquid which soon 
blackens. The compound dissolves in water and alcohol. Its 
aqueous solution does not reduce ammoniacal silver nitrate or 
Fehling’s solution, but it colours Schiff’s reagent red. 

isoAmyl nitrite when exposed to sunlight is easily decomposed, 
giving methanetetracarbozrylic acid, C(CO,H),,5H,O, m. p. 132°, 
which gives a white, crystalline barium salt. When warmed on a 
water-bath the acid first loses its water of crystallisation, and then 
oxalic acid slowly sublimes. When heated at 180° the products of 
decomposition are oxalic acid and tartralic acid, C,H,O;,. 


n-Nonane. LatHam CiarKkr and Rocer Apams (J. Amer. Chem. 
Soc., 1915, 3'7, 2536—2538).—The authors have prepared n-nonane 
commencing with heptaldehyde. This substance, taken in the 
form of a fraction, b. p. 152—154°, obtained from the distillation 
of castor-oil, was converted by magnesium ethyl bromide into 
n-nonan-y-ol (ethyl-n-hexylcarbinol ; Gérard, A., 1907, i, 376), from 
which by the usual methods y-iodononane and n-A*-nonylene, a 
colourless, mobile liquid of pleasant, petroleum-like odour, b. p. 
149°4—-149°9°, D* 0°7540, were successively produced. The last 
substance was reduced by passing its vapour mixed with hydrogen 
over freshly reduced nickel at 160°, the produced being n-nonane, 
a very mobile liquid of a very slight “sweetish” odour, b. p. 
150°4—150°6°/759 mm., Di} 0-7219, np 1°4025. D. F. T. 


New Methods of Preparation of Erythrene. I. I. Osrromis- 
SLENSKI (J. Russ. Phys. Chem. Soc., 1915, 47, 1472—1494. Compare 
A., 1914, i, 474).—Erythrene may be obtained by the following 
twenty-nine new reactions, some of which may be used also for the 
preparation of homologues of erythrene, such as _ isoprene, 
piperylene, etc. : 

I. Depolymerisation of cyclic hydrocarbons of terpenic character, 
(1) CH< OH GH CH -CHC:H, =2CH,:CH-CH:CH, ; in a similar 


way, cyclic dimethyldibutylene (the dimeride of 2:3-dimethyl- 
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erythrene) reacts with formation of 2:3-dimethylerythrene. 
Il. Depolymerisation of open-chain hydrocarbons, accom- 
panied by scission of either two hydrogen atoms or a 
molecule of a saturated hydrocarbon, (2) C,H;,,(dibutylene) = 
2H, + 2CH,:CH-CH:CH,, (3)  CyoHep(diamylene) = 2CH, + 
2CH,:CH-CH:CH,. These reactions are analogous to the known 
pyrogenation of natural myrcene, the dimeride of isoprene, 

(4) CH,:-CMe-CH,*CH,°CH:CMe-CH:CH,=2CH,:CMe-CH:CHg. 
IlI. The removal of RH, where R is an alkyl group, from satu- 
rated open-chain hydrocarbons, independently of their compo- 
sition and structure, (5) CH,Me-CH,-CH,°CH,Me = 2CH, + 
CH,:CH-CH:CH,, or, in general, R°C,H,R’/=RH+R’/H+C,H,, 
R and R’ being alkyl groups. Th‘s reaction takes place on pyro- 
genation of naphtha, dry distillation of coal, etc. IV. The re- 
moval of RH from an open-chain hydrocarbon containing one 
ethylene linking in its molecule, for instance, (6) CMe,;CHMe= 
CH,+CH,:CH-CH°CH,; this reaction may be regarded as an 
intermediate stage of reaction III. V. Removal of RH and 
hydrogen chloride from saturated, open-chain monochloro-deriv- 
atives of the aliphatic series, for instance, (7) CMe,Cl-CH,Me= 
CH,+ HCl+C,H, and (8) CHMe,°CH,*CH,Cl = HCl + CH, + C,H. 
VI. Action of high temperatures on aromatic hydrocarbons, 
(9) 70,H,=3C,H,;Ph+C,H,+H,+CH,:CH-CH:CH,. VII. Action 
of high temperatures on piperidine, (10) 2C;H,,N=2H,+ 
2CH,:CH-CH:CH, + No+ C,H, and C,H, =C,H,+ H, ; the products 
include also hydrogen cyanide, pyridine, and resin. VIII. Removal 
of water from saturated four-membered cyclic alcohols, 


(11) CH,<G2>CH-OH = H,0 + CH,:CH-CH:CH,, 


IX. Removal of hydrogen haloid from monohalogenated derivatives 
of saturated four-membered cyclic hydrocarbons, 


(12) CH, <p yy2>CHBr = HBr + CH,:CH-CH:CH,. 
2 


X. Catalytic removal of 2 mols. of water from ay-glycols, 
(13) OH-CHMe-CH,°CH,OH = 2H,0 + CH,:CH-CH:CH,, and (14) 
OH-CMe,°CH,°CH,°OH = 2H,O + CH,:-CMe-CH:CH,. XI. Cata- 
lytic removal of water and acid from esters of ay-glycols, 
(15) OAc:CH Me:’CH,°CH,°OH = H,O + C,H,O, + C,H,, 
(16) OAc-CHMe-CH,*CH,-OAc=2C,H,0, + C,Hg, 
(17) OH-CHMe-CH,°CH,°0-CO-CH,°CH Me-OH = 
2H,0 + CHMe:CH-CO,H + C,H,g. 
XII. Catalytic removal of a molecule of acid from esters 
of Af-buten-ol, (18) CHMe:CH-CH,*OAc = C,H,O, + C,H, 
A’-butenyl acetate being obtained by the action of mag- 
nesium amalgam on aldol, 30H*CHMe-CH,°CHO = 2H,0 + 
CHMe:CH-CH,°OAc. XIII. Catalytic removal of 2H,O from 
hydroxy-ethers, (19) OH-CHMe-OEt=2H,0+C,H,. XIV. Cata- 
lytic scission of 1 mol. of hydrogen haloid and 1 mol. of water 
from chloro-ethers, (20) CHMeCl-OEt=H,O+HC1+C,H,; the 
compound, CH,Cl-CH,°OEt, also gives erythrene under the same 
conditions. XV. Catalytic scission of 1 mol. of alcohol and 1 mol. 
b2 
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of water from acetals, (21) OEt‘CHMe-OEt=H,0 + Et-OH + C,H, 
and Et-OH=H,0+C,H,. XVI. Catalytic scission of 1 mol. of 
water and 1 mol. o1 acid from esters of hydroxyethyl ethyl ether, 
(22) OAc-CHMe-OEt=H,0 + AcOH+C,H,. XVII. Catalytic re- 
moval of water from vinyl ethyl ether, (23) CH,-CH-OEt= 
H,0+C,H,. XVIII. Catalytic removal of water from tetrahydro- 


furan, (24) Oe et hy? = H,0+C,H, XIX. Condensation of 
qi, 


different alcohols with various aldehydes, accompanied by libera- 
tion of 2 mols. of water, (25) CH,,CHO+ Et-OH =2H,0+C,H,, 
(26) CH,-CHO + CHMe,-OH =2H,0 + CHMe:CH-CH:CH,. 
XX. Condensation of ethyl alcohol with dihalogenated ethanes, 
(27) CH,Br-CH,Br + Et-OH=2HBr + H,O + C,H,, 
(28) CH,MeBr, + Et-OH = 2HBr + H,O + C,Hg. 
XXI. Condensation of ethyl alcohol with vinyl bromide, 
(29) CH,:CHBr + Et-OH = H,O + HBr + C,Hg. 

A detailed discussion is given of the practical applicability of 
the different processes for converting ethyl alcohol into erythrene, 
acetic acid, etc., and of the uses to which the by-products may be 
put. ya Me 


Condensation of Alcohols and Aldehydes in Presence of 
Dehydrating Agents: Mechanism of the Process. I. I. Ostromis- 
sLENSKI (J. Russ. Phys. Chem. Soc., 1915, 47, 1494—1506).—It has 
been already shown that, in the presence of catalytic dehydrating 
agents, such as red phosphorus, glacial phosphoric acid, sulphanilic 
acid, barium chloride, and particularly alumina in the form of 
“argilla pura,” acetaldehyde or paracetaldehyde condenses with 
alcohol, yielding erythrene, CH,°CHO + Et-OH = 2H,0 + 
CH,:CH-CH:CH,. It is now shown that in this reaction the 
following intermediate compounds are formed: a-hydroxyethyl 
ethyl ether, ay-dihydroxybutane, 5-hydroxy-A*-butylene, and methyl- 
allene, the various stages being represented by the following equa- 
tions: CH,-CHO + Et-OH — OH-CHMe-OEt, CH,;°CHO + 
Et-OH + OH-CHMe-OEt=20H-CHMe:-CH,°CH.°OH, 

OH-CHMe:CH,-CH,-OH = H,0 + CHMe.CH-CH,-OH, 
CHMe:CH-CH,-OH=H,0+CHMe.C:CH, and CHMe:C:CH,= 
CH,:CH:CH:CH,. ee 2 


New Method of Preparing Piperylene. I. I. OsTRoMISSLENSK! 
and P. N. Rasinovitscu (J. Russ. Phys. Chem. Soc. 1915, 47, 
1507—1509).—In presence of alumina at about 400°, propyl or 
isopropyl alcohol condenses with acetaldehyde, with formation of 
piperylene, thus: 

CHMe,°OH + CH,;-CHO=OH-CHMe:CH,-CHMe-OH = 

2H,0 + CHMe:CH:CH:CH, ; 

no trace of isoprene is formed. This method is recommended as 
the cheapest and simplest means of preparing piperylene. . 
T. H. P. 
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Condensation of Mixtures of Acetaldehyde and Alcohol to 
Erythrene. I. I. Osrromisstenski and 8. 8S. Ketpasinski (J. Russ. 
Phys. Chem. Soc., 1915, 4'7, 1509—1528).—A considerable number of 
experiments have been made to determine the effects of the 
different factors influencing the yield of erythrene obtained when 
the vapours of acetaldehyde and alcohol are heated together in 

resence of alumina. The results are given in detail, and are 
mostly of technical interest only. 

Precipitated alumina gives the best results, but its action is 
due partly to the various impurities, such as basic ammonium and 
aluminium salts, sulphates, etc., present. The form and degree of 
fineness of the alumina are of little influence, but as the reaction 
proceeds throughout the whole mass, and not merely at the surface 
of the alumina, the latter must be sufficiently porous and hygro- 
scopic. “Fatigue” of the catalyst is conditioned by the forma- 
tion of resinous and carbonaceous products of the reaction, and 
may be remedied by heating to redness and subsequent treatment 
with water at the ordinary temperature of the snow-white alumina 
thus obtained; regenerated alumina gives results identical with 
those furnished originally. The best temperature for the alumina 
is 360—460°, the mixed vapours being heated rapidly to this 
temperature and the products of the reaction quickly removed 
from the region of high temperature. The nature of the material 
of the tube containing the alumina exerts marked influence on 
the yield of erythrene, this being to some extent determined by 
its thermal conductivity. Mixtures containing 1, 1°5, or 2 parts 
of alcohol to 1 part of acetaldehyde give approximately identical 
yields of erythrene, 100 parts by weight of such mixture givin, 
up to 25 parts of crude product and 16—18 parts of pure erythrene. 
This result may be due partly to lowering of the partial pressures 
of the reacting substances by the excess of alcohol; it is, however, 
possible that some proportion of the excess of alcohol is converted 
into acetaldehyde and hydrogen, since the latter is actually found 
among the products; the preliminary formation of acetal according 
to the equation 2Et-OH+CH,-CHO=OEt-CHMe-OEt is also 
possible, it having been shown previously that this acetal gives 
good yields of erythrene under the conditions employed. As the 
reaction, Et-OH + CH,-CHO=2H,0 + CH,:CH°CH:CH,, is accom- 
panied by increase in the volume of vapour, it should be favoured 


by diminished pressure ; this is actually found to be the case. 
tT. H. P. 


Isoprene from f8-Pinene. <A. W. Scuorcer and R. Sarre 
(J. Ind. Eng. Chem., 1915, 7, 924—926).—When treated under 
similar conditions in a modification of Harries’ isoprene lamp 
(A., 1911, i, 798) provided with a reflux arrangement to return 
the fractions of higher boiling point to the flask, a- and B-pinene 
gave each about a 10% yield of isoprene. Since nichrome heating 
wires gave an entirely different result from platinum wires, becom- 
ing coated with a thick deposit of carbon, the conclusion is drawn 
that the action of the platinum is a catalytic one. Similar yields 
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of isoprene were obtained from a- and f-pinene by passing the 
vapours slowly through an iron tube filled with pumice impreg- 
nated with platinum black, and heated to a barely visible red 
heat. The authors regard dipentene as an intermediate product 
in the formation of isoprene by these reactions, but oppose Harries’ 
view (loc. cit.) that it originates from dipentene initially present 
in the pinene. G. F. M. 


Vapour Pressures of Acetylene, Ammonia and isoButane at 
Temperatures below their Normal Boiling Points. G. A. 
Burrett and I. W. Ropertson (J. Amer. Chem. Soc., 1915, 37, 
2482—2486).—Using the method previously adopted (A., 1915, i, 
861, 933), the authors have determined the vapour pressures of 
acetylene, ammonia, and isobutane at low temperatures, and have 
obtained the following results. For acetylene the vapour vressure 
ranges from 760 mm. at —83°9° to 1°0 mm. at —143°1°; for 
isobutane from 760 mm, at —13°3° to 1:0 mm. at —114°7°, and 
for ammonia 760 mm. at —34°5° to 1 mm. at —13°2°. The experi- 
mental results agree well, on the whole, with the correspond- 
ing values calculated from the Nernst equation. The equations 
representing the vapour-pressure curves are deduced, and found 
to be, for acetylene, 

log P= —957°21/7'+ 1°75 log 7 —0°0015117 + 3°6728 ; 
for isobutane, 
log P= —1632°661/7 + 1°75 log T —0°01588737 + 9°06814 ; 
for ammonia, 
log P= —1951°72/7' + 1°75 log T—0°0155257 + 10°6063. 


The heats of vaporisation are calculated from the Clausius- 
Clapeyron equation, and found to be, for ammonia 6271 cal., for 
acetylene 5152 cal., and for isobutane 4828 cal. The vapour- 
pressure values of ammonia are compared with similar values found 
by Brill (A., 1906, ii, 847), and shown to agree fairly well. 

J. F. 8. 


An Improved Method for the Preparation of Allyl Alcohol, 
together with a Critical Examination of the Methods Hitherto 
Used. Aanes Horr (K. Danske Videnskab. Selskab. Forhand., 
1915, Nos. 3—4, 199—224)—The author has investigated the 
following methods for the preparation of allyl alcohol: (1) reduc- 
tion of acraldehyde; (2) action of sodium on dichlorohydrin ; 
(3) hydrolysis of allyl iodide; (4) reduction of glycerol with oxalic 
acid. From a preparative point of view, no one is found to be as 
satisfactory as the following method, depending on the direct 
reduction of glycerol with formic acid. 825 Grams of 97% glycerol 
and 84°2 grams of 95% formic acid, that is, glycerol and formic 
acid in the molecular proportion of 5:1, are heated together in a 
retort ; the receiver is changed at 200°, and the distillate collected 
between 200° and 250°. After cooling, a further quantity of 
165 grams of glycerol and 84:2 grams of formic acid are added, 
and the distillation carried out as before. This process is repeated 
ten times. From the distillate between 200° and 250°, which 
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weighs about 1470 grams, allyl alcohol is obtained in the usual 
way by appropriate treatment with potassium carbonate, the yield 
being about 54%, calculated either with respect to the glycerol or 
the formic acid [compare Chattaway, T., 1915, 107, 407]. 

z. &. PB. 


The Action of Aluminium Chloride on the Aliphatic Ethers. 
G. B. Frankrorter and E. A. Dantets (J. Amer. Chem. Soc., 1915, 
37, 2560—2567).—Having already discovered that phenyl methyl 
ether reacts with chloral in the presence of aluminium chloride at 
low temperatures according to the equation 

2C,H;*-OMe + CHO-CCI, = (OMe-C,H,),CH-CCl, + H,0, 

the authors have examined the behaviour of ethyl ether under 
similar treatment, but have obtained no definite product, the 
reaction apparently being very complex. The investigation, how- 
ever, led them to an examination of the additive compound 
AICl;,Et,O0 obtainable from absolute ether and aluminium chloride 
(compare Walker and Spencer, T., 1914, 85, 1106); this substance 
forms platelets, m. p. 33—35°, which are decomposed by water or 
heating at 106°, with formation of a basic chloride approximating 
to the composition 3Al(OH),,2Al(OH),Cl. m-Propyl ether also 
gave an additive compound, approximating to the composition 
AICl,,Pr,0, which was a red liquid less reactive than the ethyl 
ether analogue. 

Aluminium chloride dissolves in anhydrous ether to a clear 
solution, but if water is present a cloudiness or precipitate is pro- 
duced. This behaviour can therefore be used as a test for the 
presence of water in ether; the test will detect the presence of 
one drop of water in 500 c.c. of anhydrous ether, but is vitiated 
by the simultaneous presence of more than 5% of alcohol. 

D. F. T. 


The Change of Ammonium Isethionate by Heating. K. Miyake 
(J. Amer. Chem. Soc., 1915, 3'7. 2604).—The statements of Strecker 
(Annalen, 1854, 91, 97) and Carl (A., 1881, 581) as to the effect 
of heat on ammonium isethionate are conflicting, and the author 
after several fruitless attempts to prepare taurine in the manner 
described by Strecker has come to the conclusion that Carl’s view 
of the change is the correct one. D. ¥. T. 


Diagram of State of the System Formed by Sodium and 
Potassium Acetates. A. Baskxov (J. Russ. Phys. Chem. Soc., 
1915, 47, 1533—1535).—The melting-point diagram of this system 
shows that sodium acetate (m. p. 320°) and potassium acetate (m. p. 
295°) form solid solutions in all proportions. The minimum melting 
point is about 233°, and corresponds with approximately 46 mol. % 
of sodium acetate. None of the cooling curves shows a eutectic 
point, but the initial and final temperatures of crystallisation are 
sharply defined; when one of the components predominates, the 
initial exceeds the final temperature by 8°5—19°5°, or, on the 
average, 12°. The exact determination of the electrical con- 
ductivities of the system by Kohlrausch’s method with an 
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alternating current is difficult, owing to the deposition on the 
platinised platinum electrodes of small amounts of gas-bubbles 
derived from decomposition of the electrolyte. At 325° the 
specific conductivity of fused potassium acetate is about 4°2 mhos, 
which is lowered to 3°9, 2°7, and 2°1 mhos by 10%, 20%, and 38% 
respectively of the sodium salt; for the latter in the pure state the 
value is 5°2 mhos. The conductivities of the fused mixtures 
increase continuously when the temperature is raised from 
295° to 350°. T. H. P. 


Some Salts of the Halogenoacetic Acids. II. W. G. Bateman 
and D. B. Conran (J. Amer. Chem. Soc., 1915, 37, 2553—2550).— 
A continuation of the earlier publication (Bateman and Hoel, A., 
1915, i, 4). 

The following salts are described: ammonium dichloroacetate, 
pearly leaflets; ammonium bromoacetate, leaflets; copper dichloro- 
acetate, pale, bluish-green needles, or, with 4H,O, deep blue 
needles ; copper trichloroacetate, a bright, bluish-green powder, or, 
with 3H,O, blue crystals; copper bromoacetate, bluish-green, or, 
with 1H,O, green crystals; mercuric chloroacetate, leaflets, m. p. 
135°, b. p. 140° (decomp.); mercuric trichloroacetate, needles ; 
mercurous trichloroacetate, needles, very soluble in the ordinary 
organic solvents; mercurous dichloroacetate, needles; mercurous 
bromoacetate, amorphous, white powder. 

The above copper salts are reduced by phenylhydrazine, the 
reactions being complex. Ammonium dichloroacetate reacts with 
hydrogen chloride in ethyl acetate solution, giving a precipitate of 
ammonium chloride. D. F. T. 


Preparation of Organic Anhydrides, and of Corresponding 
New Industrial Products and their Technical Applications. 
G. Borreavu (Fr. Pat. 474828 ; from J. Soc. Chem. Ind., 1915, 34, 1116). 
—Carboxylic acids on treatment with acetylene in presence of a 
catalyst, such as a mercury salt, are converted into the correspond- 
ing anhydrides. A small quantity of an oxidising agent, as, for 
example, potassium dichromate, is added at the beginning of the 
reaction. Acetic acid when treated in this way is converted into 
a mixture of acetic anhydride and ethylidene diacetate, which ma 
either be used as a solvent for cellulose acetate or other cellulose 
compounds, or it may be separated into acetic anhydride and 
acetaldehyde by fractional distillation. G. F. M. 


Preparation of Optically Active Fats. III. Synthesis of 
the Four Possible Optically Active Butyrins. Rearrangement 
of the 3-Carbon System into the Optical Antipodes. Emi: 
ABDERHALDEN and Econ Eicuwatp (Ber., 1915, 48, 1847—1865. 
Compare A., 1914, i, 801; 1915, i, 115, 210).—The authors have 
not yet been able to devise a rapid method for converting the 
active dibromohydrins into active aminoglycerol and active fats. 
In the course of the investigation they have made the discovery 
that although d-monobromohydrin reacts with ammonia, giving 
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d-aminoglycerol, similar treatment of d-dibromohydrin yields an 
inactive diamino-compound. This result appears to confirm the 
view that the action is not a mere substitution of NH, for a 
halogen atom, and that a glycide ring is intermediarily produced 
at which an additive action occurs, thus: 


CH,Br-CHBr-CH,‘OH —> ae 
Ho — 


CH,Br-CH(OH):CH,:NH, —> 


Other reactions also seem to involve some such mechanism, for 
example, epibromohydrin reacts with an alcoholic solution of 
potassium iodide, giving an inactive epi-iodohydrin, and inactive 
products are also obtained in the interaction of dibromohydrin 
and bromohydrin with silver salts or alkali salts of the fatty acids, 
although according to the usual representation of the chemical 
change the asymmetric atom would appear to be unaffected. The 
active amino-glycerols are free from this defect for synthetic pur- 
poses, and for the protection of the amino-group it is advisable 
to use the sulphate or a solution in sulphuric acid; in this way, by 
heating with an excess of the fatty acid, esterification can be 
effected, and the amino-group can be subsequently eliminated by 
treatment with sodium nitrite. It is important to note that 
whereas /-epihydrin alcohol in direct reaction with butyric acid 
yields a dextrorotatory monobutyrin, the same substance is convert- 
ible into d-aminoglycerol, which, by way of an aminobutyrin, yields 
a levorotatory butyrin. A molecular rearrangement therefore 
probably occurs, and it should, as a consequence, be possible to effect 
a rearrangement from an optically active substance to its enantio- 
morph by converting the compound NH,*CH,*CHBr-CH,Br into 
OH-CH,°CH(OH)-CH,*NH, (by several stages) and passing from 
the latter to CH,Br-CHBr-CH,°NHg. 

A transformation of an even simpler kind has been achieved by 
starting with d-epibromohydrin ; this can be converted by addition 
of hydrogen chloride into active chlorobromopropan-f-ol, 
CH,Br-CH(OH)-CH,Cl, which on elimination of hydrogen bromide 
by means of aqueous potassium hydroxide gives /-epichlorohydrin. 
This substance can be made to yield the enantiomorphs of the 
compounds given by d-epibromohydrin, namely, d-formylchloro- 
hydrin, /-chlorohydrin, and d-epihydrin alcohol, which last can be 
converted on the one hand into /-monobutyrin and on the other 
through J-aminoglycerol into d-dibutyrin. In this way, therefore, 
it is possible to pass from d-epibromohydrin to enantiomorphous 
monobutyrins and dibutyrins in addition to other products. As 
a consequence of the result that a compound of the type 

O 


Fay, 
CH,°CH-CH,°OH gives a d- or /-derivative, according to whether 


; FF -« 
b* 
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the fatty acid is introduced at position a or y, there can be no 
rigid classification according to constitution, and the terms d- and 
l- are used by the authors merely with reference to optical activity. 
d-a-Monobromohydrin ([a]}* + 4°10° in water) was converted into 
the following derivatives: by treatment with propionic anhydride 
into d-a-bromodi vets: ses oe 
CH,Br-CH(O-COEt)-CH,°0-COEt, 
[a] —2°21° in alcohol; by treatment with butyryl chloride into 
d-a-bromodibutyrylhydrin, [a]! —2°19° in alcohol; by treatment 
with alcoholic potassium hydroxide solution into J-epihydrin 
alcohol (described as d- in the earlier publication), [a]j —8°55°, 
which could be converted into d-aminoglycerol, b. p. 134°/0°1 mm., 
[a]? +2°42° in water, +17°70° in dilute hydrochloric acid. 
l-Epihydrin alcohol, [a]j? —8°55°, was converted into the follow- 
ing monoglycerides: monoformin, inactive; /-a-monoacetin, 
[aji}—1°14°; J-a-monopropionin, a}; —0°83°; J-a-monobutyrin, 
al; —0°63°; d-a-monobutyrin, rai +0°83°; J-a-monovalerin, 
tei 0-53°; l-a-monohexoin, [elo —0°40°, the optical rotations 
being all determined in alcoholic solution. 

By treating d-aminoglycerol hydrochloride with butyryl chloride 
and adding sodium nitrite to the cooled solution of the product, 
there was obtained /-dibutyrin, b. p. 134—136°/0°5 mm., which 
was obtained in a purer condition by heating aminoglycerol 
sulphate with butyric acid at 65°, and then keeping the mixture 
for two to three days at the ordinary temperature ; the d-y-amino- 
aB-dibutyrin, NH,*CH,-CH(O-COPr):CH,°O-COPr, a basic oil, 
[a] +0°47° in alcohol, +1°09° in dilute hydrochloric acid, thus 
produced was convertible by nitrous acid into laf-dibutyrin, 
OH-CH,°CH(O-COPr)-CH,°O-COPr, [a]i?-—1°10° in liquid state, 
—0°98° dissolved in alcohol. In a similar manner to the last, 
1-aB-dihexoin, [a] }f —0°25° in carbon tetrachloride, + 0°57° in chloro- 
form, and —0°44° in light petroleum, was prepared. 

From J/-dibutyrin it was possible to obtain three triglycerides, 
all of which were only feebly active: 1-a-lawro-By-dibutyrin, 
obtained by the action of lauryl chloride, was an oily fat; 
l-a-stearo-By-dibutyrin and |-a-oleo-By-dibutyrin were prepared in 
a similar manner, the former being a solid substance, m. p. 15°. 

When shaken with 15% hydrochloric acid solution, d-epibromo- 
hydrin is converted into d-a-chloro-y-bromopropan-f-ol, 

CH,Br-CH(OH)-CH,Cl, 
b. p. 88°/15 mm., [a]}’ + 0°64°, which on treatment with potassium 
hydroxide solution eliminates hydrogen chloride, with formation 
of l-epichlorohydrin, b. p. 92—93°/360 mm., [a] —25°61°; this 
with formic acid yielded d-formyl-a-chlorohydrin, which on hydro- 
lysis with hydrochloric acid gave l-monochlorohydrin, {ole — 1°88° 
in water. d-Ypihydrin alcohol, [a] +7°69°, obtained from the 
last substance, reacted with butyric acid, giving l-monobutyrin, 
is p —0°84°, and was converted by way of Jaminoglycerol, 
al; —14°08° in dilute hydrochloric acid, into ddibutyrin, 


fa 


b +1°01° in liquid state. . D. F. T. 
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Synthesis of Normal Tridecoic and Tetracosanic Acids. 
P. A. Levenz, C. J. West, C. H. Atxen, and J. vaN per ScHEER 
(J. Biol. Chem., 1915, 23, 71—75). —Tridecoic acid, C,,H,,-CO,H, 
has been previously obtained by Levene and West by the oxidation 
of ahydroxymyristic acid, and was found to have a higher m. p. 
than was expected (A., 1914, i, 1122). It has now been prepared 
by the action of undecyl iodide on sodium ethyl malonate, followed 
by saponification of the ester obtained to undecylmalonic acid; 
the latter on heating yelds tridecoic acid, having the same 
m. p. (44°5—45°5°) as that prepared by the other method. The 
properties of the substances prepared in the course of the synthesis 
are as follows: undecyl alcohol, C,,H,,°OH, b. p. 147°/25 mm. ; 
undecyl iodide, C,,H, I, b. p. 125°/3 mm.; ethyl wundecyl- 
malonate, C,,;H»3*CH(CO,Et)., b. p. 208—209°/21 mm. (corr.) ; 
undecylmalonic acid, C,,H»3*°CH(CO,H),, m. p. 108°5° (corr.) after 
recrystallisation from a mixture of acetone and light petroleum. 

Tetracosanic acid, C,,H,,0,, was prepared by heating docosyl- 
malonic acid C.oH,,CH(CO,H)o, which was obtained in a some- 
what impure state by the saponification of its ethyl ester, 

C..H,,*CH(CO,Et)., 
m. p 48°. The tetracosanic acid thus obtained was purified by 
conversion into its ethyl ester, C,,H,,-CO,Et, m. p. 56—57° (corr.), 
b. p. 118°/0°6 mm. It crystallises in scales from toluene, which 


have m. p. 87°5—88°. S. B. 8. 


Cyanopropylallylacetic Acid. [a-Cyano-a-allyl-n-valeric Acid]. 
Emit Fischer and WatTerR Brigcer (Ber., 1915, 48, 1517—1531).— 
In extension of the re-investigation of the equivalence of the four 
valencies of carbon (compare Fischer, Rohde, and Brauns, A., 
1914, i, 247) which has become necessary in view of the possi- 
bility of some change, such as the Walden rearrangement, in the 
earlier proofs, the behaviour of d-a-cyano-a-allylvaleric acid on 
reduction has been examined. The inactivity of the produced 
a-cyano-a-propylvaleric acid demonstrates the equivalence of the 
two alkyl groups. 

Ethyl a-cyanovalerate, b. p. 105—110°/15 mm., 222—223° 
(corr.)/755 mm., reacts with allyl iodide in the presence of sodium 
ethoxide, forming ethyl a-cyano-a-allylvalerate, 

CH,:CH-CH,*CPr(CN)-CO,Et, 
a colourless oil, b. p. 125—130°/15—20 mm., 241—242° (corr.)/ 
752 mm., from which a-cyano-a-allylvaleric acid, a colourless, viscid 
oil, b. p. 129—130°/0°15 mm., D{* 1°102, solidifying to needles, 
m. p. 25—35°, was obtained by hydrolysis with potassium 
hydroxide; lead salt, sparingly soluble needles; ammonium salt, 
needles; silver salt, needles; calcium salt, crystalline. Recrystal- 
lisation of the brucine salt gave the d-constituent of the acid as 
the less soluble fraction, whilst with cinchonine the salt of the 
l-acid is less soluble. d-Cyano-a-allylvaleric acid was obtained pure 
by successive recrystallisation as the brucine and morphine salts; 
it forms colourless, microscopic needles, m. p. 42° (corr.), and has 
b* 2 
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[a]p +18°22° (in neutralised aqueous solution), [a]f +7°97° (in 
acetic acid); the /-enantiomorph was also isolated, but in a rather 
less pure condition. Reduction of the dextro-acid in acetic acid 
or in alkaline solution by means of hydrogen and platinum black 
gave inactive a-cyano-a-propylvaleric acid, identical with a sample, 
m. p. 33—34°, D/* 0°988 in fluid state (hydrate with 1H,O, rhombic 
or hexagonal tablets, m. p. 49—50°), which was obtained by hydro- 
lysis of the corresponding ethyl ester (compare Conrad and Zart, 
A., 1905, i, 754); ammonium salt, needles; silver salt, crystalline. 
In an attempt to hydrolyse the nitrile group in dl-cyanoallyl- 
valeric acid to the carboxylamido-group by heating with sulphuric 
acid, it was found that the allyl radicle also was affected, the pro- 
duct being the /actone of propylhydroxypropylmalonamic acid, 


NH,-CO-CPr<O38s O, hexagonal plates, m. p. 96—97°; hydro- 


lysis of this compound with sodium hydroxide affected both the 
lactonic and the amide groups, giving rise to an oily substance, 
probably the lactone of propylhydroxypropylmalonic acid; calcium 
salt, crystals with 2H,O. When treated in warm sodium carbonate 
solution with potassium permanganate, dl-cyanoallylvaleric acid is 
oxidised to a dibasic acid, probably dl-a-cyano-a-propylsuccinic 
acid, CN-CPr(CO,H)-CH,°CO,H, a crystalline powder, m. p. 123° 
(corr. decomp.); calcium salt, crystalline. Under similar condi- 
tions, d-cyanoallylvaleric acid underwent oxidation to the corre- 
sponding d-acid, needles or prisms, m. p. 123° (corr. decomp.), 
[a]; —32°0° (in water). : 


Preparation and Properties of Hydracrylic Esters. W. A. 
Drusuet and W. H. T. Hoxtpen (Amer. J. Sci., 1915, [iv], 40, 
511—514).—-Hydracrylic acid was prepared from sodium hydr- 
acrylate (A., 1915, i, 54) by treatment with slightly less than the 
theoretical amount of sulphuric acid (1 in 1), evaporating to dry- 
ness, and extracting with absolute alcohol. It was esterified 
directly by boiling its alcoholic solution with a slight excess of 
anhydrous copper sulphate free from sulphur trioxide, and yields 
of 80—90% were obtained. The esters were distilled off under 
reduced pressure; they boil and decompose under atmospheric 
pressures. The methyl, ethyl, propyl, and isopropyl esters are 
soluble in water in all proportions. Tables are appended showing 
the densities at 0° and 25°, the boiling points at various pressures, 
and the refractive indices of the esters examined, from which the 
following data are selected: methyl ester, D? 1°118, b. p. 79°/ 
12 mm., nj 1°4306; ethyl ester, D? 1°064, b. p. 84°/12 mm., 
np 1°4271; isopropyl ester, Df 1-058, b. p. 95°/12 mm., n# 1°4303; 
propyl ester, D? 1°043, b. p. 98°/12 mm., nf 1°4341; tsobutyl ester, 
D? 1°003, b. p. 104°/15 mm., nj 1°4342; tsoamyl ester, D? 0-976, 
b. p. 1249/20 mm., nf’ 1°4374. G. F. M. 


The Keto-Enol Equilibria of Oxalacetic Acid, its Esters and 
Salts. A. Hanrzscn (Ber., 1915, 48, 1407—1422).—The author has 
extended to oxalacetic acid and its compounds the method of 
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examination to which he has earlier submitted ethyl acetoacetate 
(A., 1910, i, 811; 1911, i, 602), and has obtained results which, by 
comparison with the results of Meyer (A., 1912, i, 940), demonstrate 
the superiority of the spectrochemical method to the bromine 
method for the investigation of keto-enol equilibria. 

The absorption spectra of the methyl and ethyl esters of oxal- 
acetic acid resemble that of ethyl acetoacetate in variability 
according to the solvent, the variation being due to a readjust- 
ment of the equilibrium between the keto and enol forms; the 
solutions in ether and light petroleum give an absorption curve 
approaching that of ethyl ethoxyfumarate, and so contain the enol 
form almost exclusively ; solutions in ethyl alcohol, methyl alcohol, 
and water progressively show absorptions more divergent from that 
of ethyl ethoxyfumarate and gradually approaching those of the 
ethyl esters of dimethyl- and diethyl-oxalacetic acids, a solution in 
dilute hydrochloric acid, indeed, containing almost entirely the 
keto-modification. 

The sodium salts of the dimethyl and diethyl esters in sodium 
carbonate solution exhibit absorption spectra closely resembling 
that of the enol form of the free esters, but with the head of the 
band at a greater wave-length. Free oxalacetic acid behaves 
similarly to its esters, showing marked differences in the absorp- 
tion in different solvents, ranging from almost entirely the enolic 
form in ether to almost entirely the ketonic form in dilute hydro- 
chloric acid; the results indicate that in this case with aqueous 
solutions the “bromine” method gives a misleading result. With 
excess of alkali, oxalacetic acia can behave even as a tribasic acid, 
the existence of the salts in solution being easily detectable by 
spectrochemical means, and, indeed, the barium salt, (C,HO;),Bag, 
can be precipitated from the solution of the sodium salt by barium 
hydroxide solution. The trisodium salt in absorption closely 
resembles the sodium salt of the dimethyl ester, whilst the mono- 
and di-sodium salts exhibit almost identical spectra analogous to 
that of free oxalacetic acid; the trisodium salt is therefore derived 
from the enol structure, whereas the mono- and di-sodium salts are 
ketonic to the extent of 98—99%. 

The two forms of oxalacetic acid (Wohl and Oesterlin, A., 1901, 
i, 365) appeared to give solutions of identical optical properties 
even in ether at —80°; a desire to compare the ordinary form of 
the methyl ester with the form described by Michael and Murphy 
(A., 1906, i, 179) could not be satisfied on account of failure to 
prepare the latter. 

A comparison of the absorption spectra of maleic and fumaric 
acids, which are similar, with those of the enolic form of oxalacetic 
acid (hydroxyfumaric acid) and with dihydroxyfumaric (or 
dihydroxymaleic) acid shows that the introduction of the first 
hydroxyl group is of marked effect, whilst the second produces but 
little further alteration. This is attributed to the formation of a 
“conjugated ” cyclic structure, for example, Ro™) GEC COeH 
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from the enolic compounds, the given structure referring to the 
cyclic derivative of the enolic form of oxalacetic acid. 
D. F. T. 


Polarimetric Measurements of Certain Complex Uranyl 
Salts. A. Mazzuccnetyi and G. Saspatini (Gazzetta, 1915, 45, ii, 
225—250).—The authors have measured at about 15° and 30°, and 
for lights of four different wave-lengths, the rotatory powers of 
uranyl tartrate and quinate, both alone and in presence of 
ammonia or pyridine ; similar measurements were made with uranyl 
malate in presence of ammonia. The results obtained indicate 
that no complex additive products, but only salts similar to those 
obtained with fixed alkalis, are formed. The variations produced 
in the rotatory power of uranyl tartrate by addition of different 
proportions of potassium hydroxide are related to the formation 
of mono- and di-basic salts. The conclusion is drawn that the 


complex uranylotartaric anion is possessed of little stability. 
T. H. P. 


The Preparation of f8-Sulphidodibutyric Acid. Hertmurns 
Scepter (Ber., 1915, 48, 1443—1444. Compare Lovén and 
Johansson, A., 1915, i, 866).—8-Chlorobutyric acid can be obtained 
in almost quantitative yield by saturating an ethereal solution of 
crotonic acid with hydrogen chloride and keeping it at the ordinary 
temperature for three days. This acid is neutralised and the 
aqueous solution, mixed with potassium sulphide, kept for three 
days at 37°, when a mixture of the isomeric §-sulphidodibutyric 
acids, together with some 8-thiolbutyric acid, is produced. Sodium 
sulphide cannot be used in place of the potassium salt, as the pro- 
duct is then crotonic acid. 

Ethyl /-di-8-hydroxybutyrate, b. p. 145°/12 mm., can be obtained 
by heating methyl! crotonate (1 mol.) and ethyl /-8-hydroxybutyrate 
(1 mol.) with potassium (0°1 at.) for five hours at 120°. 

D. F. T. 


Unsaturated Sulphidodicarboxylic Acids. I. $-Sulphido- 
dicrotonic Acid. Hetmurs Scuersrer and WattHer Buse (Ber., 
1915, 48, 1445—1461).—Ethyl B-chloroisocrotonate, b. p. 158°, reacts 
readily with potassium sulphide in alcoholic solution, yielding 
ethyl B-sulphidodicrotonate, a heavy, yellow oil, b. p. 150—153°/ 
4 mm.; the same product is obtained with the stereoisomeric ethyl 
B-chlorocrotonate, but the reaction in this case is decidedly less 
H-C-CO,Et CO,Et-CH 


OMe S Me is assumed 


rapid, so that the structure 


for the product, this view being confirmed by the existence 
of an anhydride of the corresponding acid. In the prepara- 
tion of this ester, ethyl B-thiolcrotonate, SH-CMe:CH-CO,Et, is 
obtained as a by-product, a somewhat more satisfactory procedure 
for its production being to treat ethyl 8-chlorocrotonate with 
potassium hydrogen sulphide; copper derivative, C,H,O,SCu, 
yellow, amorphous solid. 
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By cautious hydrolysis of ethyl 8-sulphidodicrotonate with alcoholic 
potassium hydroxide at the ordinary temperature, it is possible to 
obtain ethyl hydrogen B-sulphidodicrotonate, prisms, m. p. 
104—105°, decomp. at 210° with formation of carbon dioxide. 
More energetic hydrolysis of the ethyl ester gives B-sulphido- 
dicrotonic acid, S(CMe:CH-CO,H),, needles or prisms, m. p. 
212—215° with decomposition into carbon dioxide and a volatile 
oil of unpleasant odour, possibly the unsaturated sulphide, 
S(CMe:CH,).; silver salt (1H,0), colourless; copper salt, green ; 
lead salt, colourless; ferric salt, yellowish-red ; barium salt (1H,0), 
irregular tablets. The methyl ester, obtained by heating 
B-sulphidodicrotonic acid with alcohol and a little sulphuric acid, is 
a pale yellow oil, b. p. 116—117°/0°6 mm., which on solidification 
gives prisms, m. p. 23°5°. £B-Sulphidodicrotonamide, rhombic 
prisms, m. p. 192°, can be prepared from the acid by first treating 
with phosphorus trichloride and submitting the oily acid chloride 
to the action of ammonia. When the acid is heated for a short 
time with acetic anhydride, it undergoes dehydration to the corre- 
sponding acid anhydride, an undistillable oil. 

The hydrogen atoms of the methine groups are remarkably active, 
being replaceable by halogen elements and also by alkali metals. 
Thus, with sulphuryl chloride (used instead of chlorine, as being 
less likely to affect the ethylenic linkings) in ethereal solution, 
ethyl f-sulphidodicrotonate is converted into ethyl aa-dichloro-B- 
sulphidodicrotonate, S(CMe:CCl°CO,Et),, a deep yellow, viscous 
oil of pleasant odour, b. p. 158—160°/0'1 mm. (slight decomp.), 
which is slowly decomposed by water or alcohol with liberation of 
the chlorine. Ethyl 8-sulphidodicrotonate reacts with the alkali 
metals with liberation of hydrogen, but the disodium derivative, 
S(CMe:CNa-CO,Et)o, is best prepared by mixing the ester with an 
alcoholic-ethereal solution of sodium ethoxide in an atmosphere of 
hydrogen, the product being obtained as a yellowish-red powder, 
which regenerates the ester on the addition of water. Treatment 
of the disodium compound with such reagents as phosphoryl 
chloride, sulphur chloride, acetaldehyde, and iodine failed to give 
any satisfactory results, possibly due, in part at least, to steric 
hindrance. The only indication of condensation to a cyclic com- 
pound was observed with B-sulphidodicrotonic acid itself, which 
when warmed with sulphuric acid gives rise, among oily products, 
to needies of a substance of feeble basic properties, which may be 

' ; OMe. CH 
dimethylthiopyrone, S <OMe: “CH CO: 

Methyl B-sulphido-aa-dimethyldicrotonate, S(CMe:CMe-CO,Me),, 
obtained by the interaction of ethyl 8-chloro-a-methylcrotonate 
and potassium sulphide in methyl-alcoholic solution is a pale 
yellow oil, b. p. 149—150°/5 mm. The corresponding f-sulphido- 
aa-dimethyldicrotonic acid, S(CMe:CMe-CO,H)., forms microscopic, 
compact crystals, m. p. 181° (decomp.) ; it was obtained as a by- 
product in the preparation of the ester, owing to the hydrolytic 
effect of the potassium sulphide. D. F. F 
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Catalytic Reduction. IX. The Catalytic Reduction of Alde- 
hydes and Ketones. A. Sxira [with P. Sruckarr] (Ber., 1915, 48 
1486—1498. Compare Ipatiev, A., 1913, i, 10).—Contrary to the 
belief of Ipatiev, a-methyl-8-ethylacraldehyde can be reduced by 
hydrogen at the ordinary temperature when working with an 
aqueous alcoholic solution to which palladium chloride and gum 
arabic have been added, and with an additional pressure of one 
atmosphere ; the reaction product contains a-methyl-n-valeraldehyde 
and £-methyl-A-pentenyl] alcohol in the proportions 9:1, this result 
being similar to that obtained earlier in the reduction of 
acraldehyde (A., 1913, i, 63). When reduction is effected in 
aqueous acetic acid solution in the presence of colloidal platinum 
for such a time that a bimolecular proportion of hydrogen is 
absorbed, a-methyl-8-ethylacraldehyde is converted quantitatively 
into B-methyl-n-amyl alcohol, which compound Ipatiev has in- 
correctly described as y-methyl-n-amyl alcohol (/oc. cit.). 

Mesityl oxide can be easily reduced in aqueous solution by 
colloidal platinum and hydrogen, the product being 5-keto-8-methyl- 
n-pentane, the same substance having been obtained earlier by 
Ipatiev in the reduction with colloidal palladium and hydrogen 
at high temperature and pressure. In acetic acid solution, acetyl- 
acetone is reduced to methylpropylearbinol and mesityl oxide to 
methylisobutylcarbinol. 

Exhaustive hydrogenation of acetone, methyl propyl ketone, 
diethyl ketone, and pulegone in aqueous acetic acid containing 
colloidal platinum led only to the formation of the corresponding 
secondary alcohols. Phenylacetaldehyde under similar conditions 
gave rise to phenylethyl alcohol accompanied by a small quantity 
of ethylbenzene, and cyclohexanone yielded cyclohexanol with a 
little cyclohexane. Hydrogenation of benzaldehyde in a similar 
manner led, through benzyl alcohol, to the production of toluene 
and methyleyclohexane, whilst with benzophenone at 60° dicyclo- 
herylmethane, CH,(C,H,;)., b. p. 248—250°/750 mm., was 
obtained. 

When reduced in the general manner in acetic acid solution, a- 
and f-ionone yielded 1:1:3-trimethyl-2-y-hydrory-n-butylcyclo- 
hexane, a liquid b. p. 142—143°/20 mm., D®° 0°9126, with an odour 
resembling that of cedar wood; acetate, b. p. 131°/11 mm. 

D. F. T. 

Production of Alkali Metal Derivatives of Ketones with a 
View to the Preparation of Alcohols. FARrBENFABRIK VORM. 
F. Baryer & Co. (Fr. Pat. 474745; from J. Soc. Chem.*Ind., 1915, 
34, 1116).—Alkali metal derivatives of ketones are obtained by 
the action of alkali metals or their amides on ketones at tem- 
peratures below 0°. Thus at -—15° to -—20° sodioacetone 
CH,°C(ONa):CH,, is formed as a colourless, crystalline powder by 
adding anhydrous acetone (58 parts) to sodamide (40 parts) in 
600 parts of anhydrous ether. These compounds react with 
acetylene and similar compounds to form alcohols. The production 
of the alcohol may be carried out in one operation by allowing, for 
example, acetylene to react with a mixture of acetone with sodium, 
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sodamide, or sodium ethoxide, or acetone to react with sodium 
acetylide, NaHC,, or sodium carbide, when y-methylbutinenol, 
OH:-CMe,°C:CH, is formed. This on reduction gives y-methy]l- 
butenol, OH-CMe,°CH:CH,. Similarly, y-methylpentinenol and 


y-methylpentenol may be prepared from methyl] ethyl ketone. 
G. F. M. 


Hexabromodiacetyl. C. Lorinc Jackson and Roger ApDAms 
(J. Amer. Chem. Soc., 1915, 3'7, 2522—2536).—The compound 
described as having the formula CBr,;CHBr-CO-CO-CBr, (Jackson 
and Fiske, A., 1914, i, 296) is in reality hexrabromodiacetyl, 
CBr,*CO-CO-CBr,, the m. p. being 100—101° instead of 97—98° 
as previously stated. The m. p.’s of the hemiacetals produced by 
the action of cold methyl or ethyl alcohol are 105° and 96—97° 
respectively instead of 100—101° and 93—94° as reported earlier ; 
the hexabromodiacetylmonomethylhemiacetal obtained with the 
former alcohol crystallises in long needles, short prisms, and appar- 
ently tetragonal octahedra, all of the same m. p. The product 
obtained by the action of benzyl alcohol on hexabromodiacetyl is 
probably pentabromodiacetylmonobenzylhemiacetal, 

CHBr,*CO-C(OH)(O-CH,Ph)-CBr; ; 
m-nitrobenzyl alcohol does not combine with hexabromodiacety]. 

Hydriodic acid or acetone at the ordinary temperature reduces 
hexabromodiacetyl to tetrabromodiacetyl, whilst with a mixture of 
alcohol and acetone pentabromodiacetylmonoethylhemiacetal, 
CHBr,°CO-C(OH)(OEt)-CBr,, prisms, m. p. 115°, is obtained. 
Hexabromodiacetyl reacts with an aqueous solution of potassium 
iodide, giving a substance which is probably bromotri-iodoacetone, 
CI,-CO-CH,Br, lemon yellow needles, decomp. at 122—125°. 

The substance, m. p. 71—72°, described in the previous paper 
(loc. cit.) as obtained by the action of water on hexabromodiacetyl, 
and also obtained as a by-product in the preparation of this sub- 
stance, is pentabromoacetone. DF: F. 


Formation and Preparation of Glucosemconoacetone. JAMES 
CoLquHoun Irvire and James Lestig Autp Macpona.p (T., 1915, 
107, 1701—1710).—As the acetone derivatives of polyhydroxy- 
compounds are very useful in the preparation of partially acylated 
products (compare Fischer, A., 1915, i, 118), the somewhat elusive 
mono-acetone compounds need to be rendered readily available. 
Glucosemonoacetone has long been regarded as an intermediate 
product in the formation of glucosediacetone, but attempts to pre- 
pare the substance, bearing this in mind, have frequently given 
such contradictory results (compare T., 1913, 108, 1896) that the 
authors have come to the conclusion that the diacetone compound 
is the primary product, and that any of the mono-derivative which 
may arise is the result of some adventitious partial hydrolysis. 

The best way to prepare glucosemonoacetone, therefore, consists 
in the partial hydrolysis of the diacetone. This compound is com- 
pletely hydrolysed by 0°1% hydrochloric acid at 50°, but loses only 
one residue at 30°. The hydrolysis is stopped when the levorota- 
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tion of the solution no longer diminishes, and then the acid is 
neutralised by silver carbonate and the filtrate is evaporated. The 
residue is crystallised from hot ethyl acetate, which deposits the 
glucosemonoacetone on cooling, leaving a substance in the mother. 
liquor which proves to be a solid solution of the diacetone in the 
monoacetone compound. The latter can be separated into the con- 
stituents by fractional crystallisation from water. 

It is found that analytically pure glucosemonoacetone may vary 
most unaccountably in rotation and m. p. The strictest test of 
purity is afforded by hydrolysis with 0°1% hydrochloric acid at 75°, 
for the permanent specific rotation, calculated for the glucose 
formed, should not exceed + 52°5°. 

The original intention in preparing large quantities of glucose- 
monoacetone was to convert the compound into trimethyl glucose 
and ultimately into glucosamine (T., 1913, 103, 564). On this 
occasion the crude trimethyl glucose was distilled, b. p. 153°/- 
0°15 mm., but the distillate was found to be ye(-trimethylglucosone. 

J.C. W. 


The Configuration of some of the Higher Monosaccharides. 
Georce Pierce (J. Biol. Chem., 1915, 23, 327—337).—Of the 
nonoses synthesised up to the present, only the mannononose has 
been found to ferment with yeast. Attempts are being made to 
determine the configuration of this substance, and the author has 
succeeded in determining that of the following sugars with more 
than six carbon atoms: a- and £-galoheptose, a- and B-mannoheptose, 
and aa- and Ba-manno-octose. The two heptitols derived from 
d-mannose have the constitutions I and II, whereas those derived 
from d-galactose have the formule III and IV. 


CH,0H CH,OH CH,OH CH,OH 
HCOH HOCH HCOH HOCH 
HOCH HOCH HCOH HCOH 
HOCH HOCH HOCH HOCH 
HCOH HCOH HOCH HOCH 
HCOH HCOH HCOH HCOH 
CH,OH CH,OH CH,OH CH,0H 
(I.) (II.) (IIZ.) (IV.) 


Formule I and III are optical antipodes. It has been found that 
d-a-mannoheptitol combines with d-a-galaheptitol to form a com- 
pound with table-like crystals with m. p. 205° (corr.), and this fact, 
together with the known physical properties (m. p. and optical rota- 
tion), indicates that these alcohols are optical antipodes. Formule 
I and III must therefore be assigned to the a-compounds, leaving 
II and TV for the B-compounds. 

It has also been found that the dibasic acid derived from the 
oxidation of d-a-mannoheptose, and called by the author manno- 
heptaric acid, has the same m. p. as the corresponding d-a-gala- 
heptaric acid, but the opposite rotation. Hence the two acids are 
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antipodes. On oxidising d-aa-manno-octonic acid with nitric acid, 
a double lactose of the dibasic (octaric) acid is obtained, which 
appears to be optically inactive. The two possible configurations 
of this dibasic acid are: 


HH HH H 
HHOOHH HHOOHO 
CO,H:C-C-C-C-C-C:CO,H and CO,H-C-C-C0-C-0-C-CO,H 
OOHHOO OOHHOH 
HH HH HH H 
(V-) (VI.) 


As V is inactive, this must represent the formula of aa-manno- 
octaric acid. 

By the action of hydrogen cyanide on d-mannose, the author 
has succeeded in obtaining, in addition to the acid prepared by 
E. Fischer, an isomeric acid, designated as B-mannoheptonic acid. 
The two isomerides are convertible one into the other by heating 
with pyridine at 137—142°. The B-acid was separated from the 
mother liquors after the preparation of the barium and cadmium 
salts of the a-acid in the form of a phenylhydrazide, C,,;H)07No, 
m. p. 190°, [a] —25°8, after recrystallisation from 70% alcohol. 
By reducing the d-8-mannoheptonic acid in the form of its lactone 
with sodium amalgam, a heptose was obtained of which the osazone 
melted at 210°. The p-nitrophenylhydrazone, C,;H,gO,N3, obtained 
from this sugar softens at 190°, melts at 198°, and decomposes at 
203°. On treatment with benzaldehyde it yields the free sugar, 
d-B-mannoheptose. On reduction with sodium amalgam this sugar 
yields d-8-mannoheptitol, m. p. 217°, after softening at 150—153°. 

d-B-Galaheptitol was also prepared by the reduction of crude 
d-B-galaheptose with sodium amalgam. This sugar, C;H,,0,, 
softens at 138° and melts at 141—144°. 

d-a-Mannoheptaric acid prepared according to E. Fischer’s direc- 
tions had m. p. 168° and [a}? after eighteen hours= —16°5° and 
after forty-eight hours= —17°9°, and appears to be the optical 
antipode of d-a-galaheptaric acid. 

The preparation of the double lactone of d-aa-mono-octaric acid, 
C,H,,O,, by the oxidation of d-aa-manno-octonic acid lactone with 
nitric acid is also described. This lactone decomposes without 
melting, and is only slightly soluble in water. Its solution in sodium 
hydroxide solution is, as already stated, apparently optically 
inactive. S. B. S. 


Preparation of Glycine and Ethyl Carbonate. W. A. DrusHEL 
and D. R. Knapp (Amer. J. Set., 1915, [iv], 40, 509—510).—An 
attempt was made to increase the yield of aminoacetic acid from 
chloroacetic acid by allowing the latter to react at 0° with a solu- 
tion of ammonia kept saturated by passing in gaseous ammonia 
during the reaction, which required at this temperature about five 
days for completion. The yield, however, in no case exceeded 
55% of the theoretical, and this result can be attained less 
laboriously by Kraut’s method, working at 10°. The velocity- 
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constant at 0° was 0°000223. A modification of Neff’s method for 
the preparation of cyanoformic ester from chloroformic ester (A., 
1896, i, 74) by substituting an absolute alcoholic solution of 
potassium cyanide for an aqueous alcoholic solution, and working 
at ordinary temperatures at first, and finally boiling for an hour 
under reflux, only resulted in the formation of ethyl carbonate in 


50% yield. No cyanoformic ester could be detected in the reaction 
mixture. G. F. M. 


The Mutual Relationship of the Optically Active Forms of 
BB’-Iminodibutyric Acid and 8-Aminobutyric Acid. II. Hetmurs 
Scuersier and J, Macasanik (Ber., 1915, 48, 1810—1815. Compare 
Scheibler, A., 1912, i, 682).—meso-8f’-Iminodibutyric acid, previ- 
ously described as an oil, has now been obtained in the form of a 
crystalline solid, m. p. 177—178° (corr., decomp.); this is two 
degrees lower than the m. p. of the active forms, but considerably 
higher than that of the racemic acid, which is probably a mixture. 
Methyl meso-BB’iminodibutyrate is an oil, b. p. 130°/10 mm., which 
is converted by methyl iodide into methyl BB’-methyliminodt- 
butyrate; this was isolated by treatment with benzyl iodide, 
the product being benzylmethyl-yy'-dicarbomethoxydtisopropyl- 
ammonium iodide, CH,Ph:N(CHMe*CH,*CO,Me),Mel, a crystalline 
solid which was accompanied by a syrupy oil, possibly consisting of 
a stereoisomeride. 

B-Methylaminobutyric acid, a crystalline solid, can be obtained 
by the direct addition of methylamine to crotonic acid at 140°, and 
also by the action of an alcoholic methylamine solution on 
B-chlorobutyric acid at 100°; the yield by the latter method is 
poor on account of the concurrent formation of succinic acid, whilst 
if the reaction is effected in aqueous solution, 8-hydroxybutyramide 
is almost exclusively obtained. 

dl-B-Chlorobutyric acid can be resolved by recrystallisation of 
the quinine salt from water, the /-acid forming the more sparingly 
soluble salt; the Jaevo-acid crystallised in needles, [a], —33°4°, 
whilst the pure deztro-acid, separated from the mother liquors 
and purified as its sparingly soluble brucine salt, had [a],, +46°6°. 

D. F. T. 


New Synthesis of Amido-oxalylbiuret and Certain Deriv- 
atives of Oxalic Acid. J. Tu. Bornwarer (Rec. trav. chim., 1915, 
35, 124—129).—Carbethoxyethoxalylcarbamide, 

CO,Et:-NH-CO-NH-CO-CO,Et, 
is readily obtained by the action of ethoxalyl chloride on ethyl 
allophanate in boiling benzene solution; it is transformed into 
amido-oxalylbiuret by ammonia (compare A., 1913, i, 1309). 

The action of hot solutions of oxalyl chloride in benzene on 
amides and amines has been further studied (compare A., 1911, i, 
617). In some cases derivatives of oxalic acid are produced, whilst 
in others loss of a carbonyl group occurs and derivatives of carb- 
amide are formed ; at present it is not possible to predict the course 
of the reaction. The following compounds are described: ozalyldi- 
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a-aminobutyric diethyl ester, C,O.[NH-*CH(CO,Et)-CH,Me},, m. p. 
63—64°; ozalyldi-n-butyramide, C,0,(NH*CO-CH,°CH,Me),, 
colourless needles, m. p. 197°; owalyldi-n-butyranilide, m. p. 156°. 
Oxalyl chloride converts malonamide into barbituric acid, but 
does not attack succinamide. H. W. 


Two Series of Complex Derivatives of Bivalent Platinum, 
Corresponding with the Index of Co-ordination 6. L. 
Tscnucarv and W. Lespepinski (Compt. rend., 1915, 161, 563—564). 
—An account of two derivatives of bivalent platinum belonging 
to the type (Pt6A)X,. Platinous chloride bisacetonitrile, prepared 
by Hofmann and Bugge from acetonitrile and potassium platino- 
chloride (compare A., 1907, i, 489), on carefully warming is con- 
verted into an isomeride, the two forms being referred to re- 
spectively as a and 8. Both these isomerides fix four molecules 
of ammonia when boiled with aqueous ammonia, or by the action 
of liquid ammonia in sealed tubes. The two isomeric chlorides, 
[Pt2CH,°CN,4NH,|Cl,, are thus obtained as colourless substances, 
very soluble in water, the chlorine being completely ionised in 
solution. They both yield platinochlorides, 

[Pt2CH,°CN,4NH,],PtCl,, 

and picrates, [Pt2CH,-CN,4NH,](C,H,O0,N;),. The ammonia is 
very strongly combined in the molecule. It cannot be titrated with 
mineral acids, and is only removed on boiling with hydrochloric 
acid, 2 mols. of ammonia and 2 mols. of acetonitrile being 
eliminated, the a-form giving Peyrone’s chloride and the 8-form 
the chloride of Reiset’s base II. The formule assigned to the two 
complex chlorides containing ammonia are respectively 


— —_ 


NH, NH, 
CH,-CN\,, -NH CH,-CN, -NH 
CHeCN> Pty | Cs NH, *<yo-0H, Me 

NH, NH, 


(a.) (B+) rae 
W. G. 


Constitution of a-Amino-acids. Conductivity of Imino- 
diazoacetic Acid and its Monosodium Salt, H. J. Backer (Chem. 
Weekblad, 1915, 12, 943—946).—From the results of determinations 
of the molecular electrical conductivity of iminodiazoacetic acid, 
the author has come to the conclusion that the structure of the 
free acid corresponds with the formula ie al The 
CO.- 
monosodium salt is to be regarded as derived from this acid, its 
unsubstituted carboxyl group being linked to the amino-group of 
the same molecule. A. J. W. 


The Thermal Decomposition of Hydrogenated Aromatic 
Hydrocarbons. Davip Trevor Jongs (T., 1915, 107, 1582—1588). 
—When heated in contact with porous porcelain, the temperature 
being raised slowly, cyclohexane, methyleyclohexane, and _tetra- 
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hydronaphthalene all begin to decompose between 490° and 
510°, whilst dihydronaphthalene decomposes at about 390°. 
Having regard to the comparatively low temperatures of decom- 
position, the proportion of hydrogen in the resulting gases (about 
40% for the cyclohexanes and 80% for the hydrogenated 
naphthalenes) is remarkably high. In view of the fact that with 
parafiins, which contain more than two carbon atoms, scission 
takes place between carbon and carbon, it is evident that there 
is a fundamental difference between the cyclohexanes and the 
paraffins in so far as the stability of the carbon—hydrogen linkings 
is concerned. It seems probable that the cyclohexane first loses 
two atoms of hydrogen, yielding cyclohexene, which then decom- 
poses in two ways, producing on the one hand benzene and 
hydrogen, and on the other butadiene and ethylene. H. M. D. 


The Benzene Nucleus. Anisat Cuacén (Anal. Soc. Quim. 
Argentina, 1915, 3, 32—43, 155—166).—A theoretical paper in 
which the author summarises the various theories as to the structure 
of benzene, and amplifies the views set forth by him in his pamphlet 
“The Cyclic Molecule.” A. J. W. 


Replacement of Substituents in the Benzene Nucleus. A. F. 
Hotueman (Rec, trav. chim., 1915, 35, 1—66).—As complement to 
his researches on the introduction of substituents into the benzene 
nucleus, the author has commenced an investigation on their 
replacement. 

With W. J. De Mooy.]—The action of a methyl-alcoholic solu- 
tion of sodium methoxide and of diethylamine on the six isomeric 
dichloronitrobenzenes and the dichloro- and chloronitro-benzenes 
has been studied. 

The isomeric 2 :5-, 3:4-, 2:6-, and 2:3-dichloronitrobenzenes react 
with sodium methoxide at 85°, one of the chlorine atoms being 
replaced by the methoxy-group (6-chloro-2-nitro-l-methoxrybenzene 
has m. p. 54°5°); in the case of the 2:4-isomeride, replacement of 
both chlorine atoms is possible, but that which occupies the ortho- 
position to the nitro-group is first attacked; under similar treat- 
ment, the 3:5-isomeride yields a product, m. p. 134—145°, which 
is possibly a derivative of azoxybenzene, but could not be 
isolated in the pure state. o- and pChloronitrobenzenes yield the 
corresponding anisoles, but the meta-derivative is transformed into 
3:3/-dichloroazoxybenzene. Protracted heating with methyl alco- 
holic sodium methoxide at 180° converts the dichlorobenzenes into 
the isomeric chlorophenols. The reaction has been quantitatively 
investigated at 25°, 50°, 85°, and 100°, and the results are given in 
an extended series of tables. The relative velocity of reaction for 
the different isomerides (NO,=1) is illustrated by the figures within 
brackets: 1:2:4- (100), 1:2:5- (20°2), 1:3:4- (89°7), 1:2:3- (8°9), 
1:2:6- (0°7). 1:2- (1°9), 1:4- (7°2). Among the dichlorobenzenes 
it is remarkable that the chlorine is most easily replaced in the 


meta-isomeride. 
A closely similar series of experiments has been performed with 
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diethylamine. In this case the velocities of reaction are much 
smaller than with sodium methoxide, but increase considerably 
more rapidly with rise of temperature. When sodium methoxide 
is used, the velocity constants can be represented as functions 
of the temperature by means of a formula with two constants. 

The following new substances are described: 4-chloro-2-nitrodt- 
ethylaniline, red needles, m. p. 32°; 3-chloro-6-nitrodiethylaniline, 
reddish-brown needles, m. p. 30°5°; 2-chloro-5-nitrodiethylaniline, 
yellow crystals, m. p. 8°2°; 2-chloro-6-nitrodiethylaniline, yellow 
crystals, m. p. 9°; 3-chloro-2-nitrodiethylaniline, pale yellow 
crystals, m. p. 44°; o-nitrodiethylaniline, m. p. —37°. m-Chloro- 
nitrobenzene and the three dichlorobenzenes do not react with 
diethylamine at 110° for six days or at 180° for five hours. 

With J. Ter Weet.|—The action of methyl-alcoholic solutions of 
sodium methoxide and ammonia on the six isomeric chlorodinitro- 
benzenes has been investigated. 

In the cases of the 3:1:2-, 2:1:4-, and 4:1:2-isomerides, the 
nitro-group in the position 1 in each case suffers replacement under 
the action of sodium methoxide or ammonia; with the 4:1:3- and 
2:1:3-isomerides, on the other hand, the chlorine atom is replaced. 
The 1:3:5-isomeride, however, does not undergo a corresponding 
alteration. 

Quantitatively, the reactions have been studied at 25° and 0° 
respectively, since, at higher temperatures, the change proceeds 
with inconvenient rapidity. The results are given in an extensive 
series of tables. Generally, it is noticeable that the velocities of 
the reactions are much greater with sodium methoxide than with 
ammonia, and, further, that the order of velocities is not the same 
for each reagent. The presence of a nitro-group in the ortho- or 
para-position to a chlorine atom facilitates the replacement of the 
latter, whilst a nitro-group in the meta-position has the opposite 
effect; similarly, a nitro-group is found to be mobile when in the 
ortho- or para-position to a second nitro-group. H. W. 


Crystalline Form of a-Trinitrotoluene. E. Armini (Atti R. 
Accad. Lincei, 1915, [v], 24, ii, 274—279)—According to Fried- 
lander (Zeitsch. Kryst. Min., 1879, 3, 168), 2:4:6-trinitrotoluene 
crystallises in the rhombic system [a:b :c=0°7586:1:0°5970]. The 
author finds, however, that the crystals are only pseudorhombic, 
and belong to the prismatic class of the monoclinic system, 

[a:b :c=1°64047 :1:0°61936; B=89°29/9"]; 
D 1654. The optical and morphological data are given in detail. 
The analogy of this crystalline form with that of rhombic 1 : 3 :5-tri- 
nitrobenzene (compare Groth, Chem. Krystallographie, IV) is 
indicated. oe 


Dynamic Researches on Friedel and Craft’s Reaction. 8. C.J. 
Oxivier (Rec. trav. chim., 1915, 35, 109—123. Compare Olivier and 
Boeseken, A., 1913, ii, 575; Olivier, A., 1914, i, 818).—The author 
has examined the action of aluminium chloride (1 mol.) on solutions 
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of certain sulphonic chlorides (1 mol.) and sulphones (1 mol.) in 
benzene, and is led to the general conclusion that a molecule of 
aluminium chloride cannot transform more than one molecule of 
sulphonic chloride. Apparently, the free sulphonic chloride is 
unable to withdraw aluminium chloride from compounds such as 
C,H,Br°SO,Ph,AICl,, and only such compounds as 
C,H,Br-SO,C1,AICl, 

react with benzene. 

It is further shown that the catalyst is paralysed to an almost 
equal extent by the different sulphonic chlorides and sulphones. 
The considerable differences in the velocity constants observed for 
the different sulphonic chlorides with benzene cannot, therefore, 
be attributed to an unequal paralysis of the catalyst, but are due 
to the direct influence of the group which enters the benzene 
nucleus. The degree of paralysis has been determined approxi- 
mately. 

Additive compounds of the type R°SO,CI1,AICl,, which are most 
readily formed, are most active towards benzene. 

m-Nitrodiphenylsulphone forms colourless needles, m. p. 
80°5—81° (corr.). H. W. 


Colour Dimorphism with Stilbene Derivatives. PAUL 
PreirreEr [with 8S. Braupg, J. Kiéser, G. Marcon, and P. WirrKop]}, 
(Ber., 1915, 48, 1777—1809).—It has been found that many nitro- 
methoxystilbenes can exist in two forms of different colour, yellow 
and orange coloured respectively, one generally being stable at 
the ordinary temperature whilst above 100° the other form is 
more stable. The one modification changes so readily into the 
other form on heating that the observed m. p. is always the same 
for both. Thus 4-nitro-4!-methozystilbene, 

NO,°C,H,-CH:CH’C,H,-OMe, 
prepared by the condensation of p-nitrophenylacetic acid with anis- 
aldehyde in the presence of piperidine at 100°, crystallises from hot 
acetic acid in orange-yellow tablets or leaflets, m. p. 132—134°, 
whereas, if caused to separate from benzene solution by addition 
of light petroleum, the substance separates in greenish-yellow needles, 
which become orange coloured near 100°, and have the same m. p. 
as the former modification. Similarly, 4-nitro-2-cyano-4'-methozy- 
stilbene, NO.*C,H,(CN)-CH:CH-C,H,-OMe, obtained by the con- 
densation of p»nitro-o-toluonitrile and anisaldehyde in the presence 
of a little piperidine at 140—150°, can exist in two modifications, 
orange-red leaflets, m. p. 198°, from hot acetic acid, and a yellow 
powder of the same m. p. produced when a cooled acetic acid solu- 
tion is poured into water. The isomeric 2-nitro-4-cyano-4/-methoxy- 
silbene crystallises in small, yellow leaflets when a hot solution 
in benzene or acetic acid is rapidly cooled, whilst on slow evapora- 
tion at the ordinary temperature the solutions yield orange-coloured 
crystals, which are also obtained if the yellow form is kept 
moistened with benzene; the yellow crystals turn orange-coloured 
at 120—125°, the common m. p. being 157—-158°; both modifica- 
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tions are converted by bromine into 3-nitro-4-(aB-3! :5/-tetrabromo- 
4'-methozy phenylethyl)benzonitrile, 
CN-C,H,;(NO,)-CHBr-CHBr-C,H,Br,"OMe, 
colourless leaflets, m. p. 210—211° (decomp.); a third crystalline 
form, tablets with 4C,H,, is obtained when a benzene solution is 
allowed to evaporate at about 5°. In like manner, ethyl 2-nitro- 
4'-methoxystilbene-4-carbozylate, 
CO,Et-C,H,(NO,)*CH:CH-C,H,-OMe, 
prepared by the action of alcoholic hydrogen chloride solution on 
the nitrile, can exist in two forms, yellow needles from hot solvents 
and orange-coloured tablets stable at the ordinary temperature, 
both m. p. 103—104°; no change in the colour of the orange form 
was observable below the m. p., and the solutions of both forms 
were identical in colour. The corresponding methyl ester, obtained 
in an analogous manner, crystallised first in yellow needles, from 
which the orange modification was prepared by keeping at 
100-—105° for some hours and recrystallising from hot alcohol; the 
m. p. of the latter form is 117—118°, and the yellow modification 
changes to this form below this temperature. 2-Nitro-4/-methozxy- 
stilbene-4-carboxylic acid separates from all solvents in yellow 
needles or leaflets, m. p. 250°; an orange-coloured modification was 
only obtainable by heating the pyridine salt (yellow needles) at 
90—100°, and was found to be converted into the yellow form 
at 140°; the potassium salt, orange leaflets or needles with 2H,O, 
and the sodium salt, orange-brown leaflets with 6H,O, yellow needles 
with 5H,O, yellow, crystalline powder with 2H,O, and an orange- 
brown powder when anhydrous, were also prepared. 

With 2:4-dinitro-4’/-methoxystilbene only one modification was 
isolable, additive compounds (prismatic crystals) with 4C,H, and 
4NH,Ph respectively also having the same .orange-red colour. 
2-Nitro-4-amino-4'-methoxystilbene, 

NH,°C,H,(NO,)-CH:CH-C,H,-OMe, 

prepared by reduction of the dinitrocompound with ammonium 
sulphide in alcoholic solution, was also obtained in only one form, 
red needles, m. p. 154—157°, but its acetyl derivative gives a 
ellow form, needles, and an orange-red form, leaflets, both m. p. 
181—182°, whilst the benzoyl derivative also exists in a yellow 
form, leaflets or needles, m. p. 172°, and an orange-red form, of 
the same m. p., the yellow modification being more stable at the 
ordinary temperature. 

Other compounds prepared during the course of the preceding 
investigation were the following. allo-2 :4-Dinitrostibene, 

C,H.(NO,)."CH:CHPh, 
yellow tablets, m. p. 127°, obtained by exposing the ordinary 
isomeride in xylene solution to ultraviolet light. 2-Nitro-4-isovaleryl- 
amjnostilbene, CHPh:CH-C,H,(NO,)-NH-CO-CHMeEt, yellow 
needles, m. p. 139°, produced by the interaction of the acid chloride 
and the amino-compound. 4-Nitro-4/-methylstilbene, 
NO,°C,H,CH:CH:C,H,Me, 
greenish-yellow leaflets, m. p. 150°, from the condensation of 
p-nitrophenylacetic acid and tolualdehyde in the presence of a 
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little piperidfne. 2-Nitro-4'-methozystilbene, 
NO,°C,H,-CH:CH’C,H,-OMe, 
deep yellow needles, m. p. 89—90°, prepared from 2-nitro-4-amino- 
4'-methoxystilbene by reduction of its diazonium sulphate (red 
leaflets, decomp. at 165°) with alcohol. 4-A mino-4/-methoxystilbene, 
NH,°C,H,-CH:CH-C,H,-OMe, brownish-yellow leaflets, m. p. 
173—174° (acetyl derivative, almost colourless leaflets, m. p. 237°; 
benzoyl derivative, almost colourless leaflets, m. p. 249°), obtained 
by reduction of the corresponding nitromethoxystilbone with 
stannous chloride. 4-Nitro-3'-methozystilbene, pale yellow leaflets, 
m. p. 87°, from the condensation of m-methoxybenzaldehyde and 
p-nitrophenylacetic acid with a little piperidine at 160°. 4-Nitro- 
2'-methoazystilbene, yellow needles, m. p. 122°, obtained by a similar 
condensation of salicylaldehyde methyl ether and pnitropheny]l- 
acetic acid at 120°. 4-Nitro-4/-dimethylaminostilbene, 
NO,°C,H,-CH:CH’C,H,-NMe,, 
red leaflets with a bluish glance, m. p. 250—251°, prepared in the 
general manner. 2-Witro-4-cyano-2'-methozystilbene, 
NO,°C,H,(CN)-CH:CH-C,H,-OMe, 
yellow needles, m. p. 183°, obtained from the condensation of 
o-nitro-p-toluonitrile and salicylaldehyde methyl ether in the 
presence of a little piperidine at 100°, giving greenish-yellow solu- 
tions in benzene and acetic acid, but an orange-coloured one in 
trichloroacetic acid; this was converted by alcoholic hydrogen 
chloride into ethyl 2-nitro-2'-methorystilbene-4-carbozylate, 
CO, Et:C,H,(NO,)-CH:CH-C,H,-OMe, 
yellow needles or leaflets, m. p. 101°, the solutions in acetic acid 
or benzene and trichloroacetic acid showing the same differences in 
colour as were observed with the parent compound. 2-Nitro-4- 
cyano-3! : 4!-methylenedioxystilbene, 
NO,-C,H,(CN)-CH:CH-C,H,:0,:CH,, 
orange-yellow needles, m. p. 192°, obtained in the same manner as 
the last nitrile, but using piperonal, which gives yellow solutions in 
acetone, acetic acid, or benzene, but an orange-coloured solution in 
trichloroacetic acid. By applying the usual method of condensation 
to pdimethylaminobenzaldehyde, with pnitro-o-toluonitrile and 
o-nitro-p-toluonitrile, there were obtained 4-nitro-2-cyano-4!-di- 
methylaminostilbene NO,.*C,H,(CN)-CH:CH-C,H,-NMe,, and 
2-nitro-4-cyano-4!-dimethylaminostilbene, almost black leaflets, with 
a green lustre, m. p. 209—210°, and lustrous, blackish-green 
needles, m. p. 178° respectively, the former giving an orange-red 
solution in benzene with an orange-coloured fluorescence, whilst the 
latter gives a deep red solution in acetic acid, benzene, or alcohol, 
and a greenish-yellow solution in trichloroacetic acid. Similarly, by 
condensation of 2:4:6-trinitrotoluene with anisaldehyde and 
p-chlorobenzaldehyde respectively there were obtained 2:4:6-tri- 
nitro-4!-methoxrystilbene, OMe:C,H,,CH:CH:C,H.(NO,)s, red 
needles, m. p. 168—169°, and 4/-chloro-2 : 4 : 6-trinitrostilbene, 
C,H,Cl-CH:CH-C.H.(NO,),, 

brownish-yellow leaflets, m. p. 154—155°. 

Although the two forms of any one of the nitromethoxystilbenes 
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give identical solutions in any one solvent, the colour of the solution 
varies considerably with different solvents, ranging from a pale or 
greenish-yellow in benzere to an orange colour in trichloroacetic 
acid. This colour variation is regarded, not as a characteristic of 
the methoxy- or stilbene groups, but as a particular case of the 
general behaviour of unsaturated organic compounds; thus the 
corresponding nitromethoxystyrene, as well as the nitromethy]l- 
stilbenes, show a similar effect. It is considered as probable that 
the differences in colour are due to the formation of compounds 
between the solvent and solute, somewhat analogous to the “halo- 
chromy” of the unsaturated ketones, indeed, 2-nitro-4-cyano- 
4'-methoxystilbene, which dissolves in sulphuric acid, giving an 
orange-coloured solution, has its yellow solution in acetic acid 
turned orange-yellow by the addition of sulphuric acid. The 
tendency to form such additive compounds as are here postulated 
is demonstrated by the marked colour change produced by the 
addition of stannic chloride to the benzene solutions of certain of 
the above nitromethoxystilbenes, the yellow colour giving way to 
an orange colour. In certain cases, additive compounds of the 
suggested type were isolated, namely, with 2 :4-dinitro-4/-methoxy- 
stilbene, 2C,;H,,.0;N.,C,H,, orange-red prisms, and 
2C,;H,.0;N.,NH,Ph, 

orange-red needles; with 2-nitro-4-benzoylamino-4/-methoxystilbene, 
compounds with 1AcOH, yellow needles, and with 1CCI,-CO,H, 
orange-coloured leaflets, both of which on loss of the additional 
molecule yield the more deeply orange-coloured modification of the 
parent substance ; similarly, 2-cyano-4-nitro-4/-methoxystilbene gives 
additive compounds with 3C,H,, yellow tablets, and with 4$SnCl,, 
orange-coloured crystals, m. p. near 140°, the former compound 
regenerating the orange modification, and the latter the yellow 
modification of the parent substance. 

It is suggested that the above phenomena as to two crystalline 
modifications of one substance and the marked differences in the 
colour of solutions in various solvents are not due to ordinary 
isomerism or polymerism, but to influences more physical in nature. 
The colour changes in solution are referred to the influence of 
combination with the solvent on the chromophoric character of the 
nitro-group, whilst the existence of one substance in two modifica- 
tions of different colour is explained by assuming that in the 
formation of crystals of the nitromethoxystilbene compounds each 
nitro-group tends to become attached to a methoxy-radicle in 
another molecule, so as to form a coloured molecular compound 
analogous to those produced by the combination of aromatic nitro- 
compounds with aromatic hydrocarbons or their derivatives, parti- 
cularly their phenolic ethers. The compounds produced in this way 
are believed to be those of deep orange colour, the similar colour 
of solutions in strongly acidic solvents originating in a somewhat 
analogous manner. In the formation of the yellow crystals of the 
nitromethoxystilbenes, on the other hand, the molecules are believed 
to become attached to one another merely by a loose polymerisation, 
such as is experienced with the butadienes and nitroso-compounds 
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(compare Pfeiffer, Zeitsch. anorg. Chem., 1915, 92, 376). The 
theory can be extended to explain why some of the crystalline 
additive compounds show similar colour differences to the parent 
compounds. D. F. T. 


Some Applications of the Electronic Conception of Positive 
and Negative Valencies. VI. The Existence and Properties 
of Free Radicles. Harry Suipiev Fry (Zeitsch. physikal. Chem., 
1915, 90, 458—480. Compare A., 1911, i, 431; 1912, ii, 713; 1913, 
ii, 363).—The electron conception of positive and negative valencies 
developed in previous papers is considered in connexion with free 
radicles, more particularly the triarylmethyls of Gomberg. It is 
shown that these substances in many respects are comparable with 
electro-neutral atoms. Thus the oxidation of triphenylmethy] is 
shown to be similar to the oxidation of metallic sodium; the addi- 
tion of iodine or hydrogen by this substance is similar to the 
addition of these elements by sodium and chlorine respectively. 
The formation of triphenylmethyl by the action of metallic silver 
on triphenylmethyl chloride is considered from the electronic point 
of view, and shown to consist in a reduction of the quadrivalent 
carbon atom of the triphenylmethy] ion by the silver to a tervalent 
carbon atom. In addition to the reactions mentioned, the follow- 
ing are also considered from the electronic point of view; the 
reaction of triphenylmethyl with nitrogen tetroxide; the addition 
of xylene and acids by triphenylmethyl; the action of light and 
the electrical conductivity of triphenylmethyl in liquid sulphur 
dioxide. It is shown that the instability or reactivity and the 
general chemical properties of the free radicles depend on their 
developing positive or negative valencies as the result of the loss 
or gain of negative electrons. This amounts to saying that free 
radicles may act as oxidising or reducing agents. The power of 
taking up or expelling electrons is a property of definite atoms 
in the free radicles, and consequently the valency of these atoms, 
both with respect to its number and polarity, is variable. Not only 
are triphenylmethyl and other triarylmethyls to be regarded as 
free radicles, but also nitrogen tetroxide, sodammonium, tetraethy]l- 
ammonium, and some elements are to be similarly regarded. Intra- 
molecular changes brought about by light in triphenylmethy] are to 
be explained by means of the electronic formula of benzene. It is 
shown that the electrical conductivity of triphenylmethy]l in sulphur 
dioxide solution is in many ways analogous to the conductivity of a 
solution of sodium in liquid ammonia. In the first case the ions 
are probably Ph,C* and SO,’, and in the second case Na* and NH,’, 
and in this case the ions are derived from the existence of the free 
radicle NaNH, in solution. The electronic formula of this sub- 
stance illustrates the mechanism of the formation of sodamide and 
Na,.N.H,. J. F. 8. 

Triphenylmethy]. XXIV. The Additive Compounds of 
Triphenylmethyl and Some Saturated Hydrocarbons. M. 
Gompera and C. 8S. Scuoeprre (J. Amer. Chem. Soc., 1915, 37, 
2569—2575) —It has already been shown that triphenylmethyl 
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can form additive compounds with paraffin hydrocarbons, but as 
the samples then used (Gomberg and Cone, A., 1905, i, 426) may 
have contained a small amount of olefines, fhe work has been 
repeated and extended with carefully purified paraffins, both of 
natural and synthetic origin. 

The method of procedure was to heat triphenylmethyl with the 
hydrocarbon to the b. p. of the latter and to filter the solution, 
when, on cooling, triphenylmethyl or an additive compound crystal- 
lised out. The nature of the product was examined by cautiously 
expelling any combined hydrocarbon at 80—110° in a current of 
carbon dioxide. The results were slightly irregular. The capacity 
of triphenylmethyl to form additive compounds with paraffin 
hydrocarbons is definitely proved, but the dissociation temperature 
of the additive compound is so low in some cases that the above 
method yields only unaltered triphenylmethyl. Thus with hexane 
no additive compound was observed, whilst with heptane, also, no 
additive compound was obtained if crystallisation occurred in the 
solution whilst still hot, whereas if crystallisation was suspended 
until the solution had cooled considerably the product consisted 
mainly of the additive compound 2CPh,,C,H,.. With octane, 
crystallisation always occurred in the hot solution, and only a 
small percentage of additive compound was present in the product. 
With decane, it was found possible to obtain a com pound, 
CPh;,C,,H,., derived from unimolecular triphenylmethyl, which 
may be explained by the fact that at the b. p. of this liquid tri- 
phenylmethyl is mainly in a unimolecular condition. cycloHexane 
and methyleyclohexane, from which triphenylmethyl crystallises at 
relatively low temperatures, gave additive compounds of the 
general composition 2CPh;,X, where X represents the hydrocarbon 
molecule. D. F. T. 


Triphenylmethyl. XXV. Preparation of p-Hydroxytri- 
phenylcarbinol and Attempts to Isolate the Corresponding 
Triarylmethyl. M.Gompere and R. L. Jicxiina (J. Amer. Chem. 
Soc., 1915, 37, 2575—2591)—As p-hydroxytriphenylearbinol is 
capable of existence in two forms, one coloured and the other 
colourless (Gomberg and West, A., 1913, i, 72; Gomberg, A., 1913, 
i, 1056), the question arises as to whether the introduction of a 
p-hydroxy-group into triphenylmethyl causes any tendency to 
dynamic isomerism in this substance. For this reason the prepara- 
tion of phydroxytriphenylmethyl has been attempted. 

Diphenylmethylene chloride, CPh,Cl,, prepared by the inter- 
action of carbon tetrachloride and benzene in the presence of 
aluminium chloride (Béeseken, A., 1905, i, 423), reacts with phenol 
in benzene solution at about 50°, giving diphenoxydiphenylmethane, 
CPh,(OPh), (compare Mackenzie, T., 1901, 79, 1209), the product 
being identical with the substance obtained by Wieland (A., 1911, 
i, 851). In this preparation it is advisable to aid the removal of 
hydrogen chloride as fast as it is produced, an effect which is facili- 
tated by the use of the mobile solvent benzene. If the hydrogen 
chloride is allowed to accumulate, an effect which is assisted by 
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using phenol and diphenylmethylene chloride without any solvent, 
there is produced in one to three days a reaction mixture consisting 
chiefly of »hydroxytriphenylcarbinol; the formation of this sub- 
stance is to be attributed to intramolecular rearrangement in the 
diphenoxy-compound, following the stages: 


OP <OER —> oPh,<CeieOH AS 


Ph 
OPh < a <ot H, iat 


This view of the course of the reaction receives confirmation from 
the fact that the reaction proceeds more rapidly with a bimolecular 
proportion of phenol. The phydroxytriphenylcarbinol is accom- 
panied by a little pp’-dihydroxytetraphenylmethane, which is 
almost the sole product if the reaction is performed at higher tem- 
perature, the change then being represented by 
CPh,(OPh), —> CPh,(OPh)-C,H,-OH —> CPh,(C,H,-OH),, 

any p-hydroxytriphenylcarbinyl chloride intermediarily produced 
also being converted by excess of phenol into the same compound. 

For the conversion of phydroxytriphenylecarbinol into the 
radicle phydroxytriphenylmethyl, it was first converted into 
p-ethylearbonatotriphenylcarbinol, needles, m. p. 119°, by the action 
of ethyl chloroformate; this carbinol, on treatment in benzene 
solution with hydrogen chloride in the presence of calcium chloride, 
yielded p-ethylcarbonatotriphenylcarbinyl chloride, crystals, m. p. 
98°, which, under the action of molecular silver on its benzene 
solution with exclusion of air, gave a red solution; this solution, 
when exposed to the air, yielded a small quantity of p-ethylcar- 
bonatotriphenylmethyl peroxide, which is strong presumptive 
evidence of the presence of the free p-ethylcarbonatotripheny]l- 
methyl in the red solution. Concentrating the red solution, or 
boiling, caused the formation of a small quantity of an amorphous, 
white powder of molecular weight, C,,H;,0,, which was probably a 
metameride of the bimolecular form of the free radicle (compare 
Gomberg, A., 1903, i, 244; Tschitschibabin, A., 1905, i, 125; 1908, 
i, 624). All attempts to convert pethylcarbonatotriphenylmethy] 
peroxide into the corresponding hydroxy-peroxide were unsuccess- 
ful, hydrolysis resulting in the formation of pethylearbonatotri- 
phenylcarbinol or of phydroxytriphenylcarbinol. »Ethylcarbonato- 
triphenylcarbinyl chloride was converted by prolonged agitation in 
benzene solution with mercuric oxide into di-p-ethylcarbonatotri- 
phenylmethyl ether, a colourless, crystalline mass, m. p. 219°, which 
is readily hydrated to the corresponding carbinol. 

From phydroxytriphenylcarbinol there were also obtained by 
the usual methods p-benzoyloxytriphenylcarbinol and pacetoxytri- 
phenylearbinol, which were converted into the corresponding car- 
binyl chlorides, crystals, m. p. 105°, and needles, m. p. 88°, respec- 
tively, the former by the action of hydrogen chloride and calcium 
chloride on a solution in benzene, the latter by the action of acetyl 
chloride. By the simultaneous action of molecular silver and 
oxygen on these chlorides in benzene solution there were obtained 
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p-benzoyloxytriphenylmethyl peroxide, m. p. 167°, and p-acetozytre- 
phenylmethyl peroxide, m. p. 172°. Endeavours to isolate the free 
radicles from these chlorides yielded, as in the case of pethyl- 
carbonatotriphenylmethyl chloride, colourless compounds, m. p. 
266—269° and 255—-270° respectively, of thesame molecular weight 
as the bimolecular forms of the unisolated radicles. D. F. T. 


Condensation of Acetophenone by Means of Sodium 
Ethoxide. I. C. Gasraupi and F. Cuercui (Gazzetta, 1915, 45, ii, 
251—275).—The products formed by the condensation occurring 
when acetophenone is heated in presence of sodium ethoxide at 
130—140° include (1) two compounds, m. p. 182° and 145° respec- 
tively, to be described later, and (2) 3:5-duphenyl-1-methylbenzene, 
C,H;MePhg, m. p. 130°, which was formerly described as dipheny]l- 
cyclobutadiene (A., 1914, i, 514). When oxidised with potassium 
dichromate and sulphuric acid or with chromic anhydride in acetic 
acid, this compound yields benzoic acid, whilst with nitric acid 
(D 1°075) in a sealed tube at 140—150° it gives 3:5-diphenyl- 
benzoic acid, C,H3Ph,*CO,H, which crystallises in colourless, pris- 
matic needles, m. p. 260°; the sodium (+4H,O) and potassium 
(+7H,O) salts of this acid were prepared. On dry distillation, the 
sodium salt yields 1:3-diphenylbenzene, m. p. 87°, which forms a 
tetrabromo-derivative, m. p. 186°; for these two compounds, Olgiati 
(A., 1895, i, 149) gave m. p. 84—85° and 181° respectively. Oxida- 
tion of 3:5-diphenylbenzoic acid by means of potassium dichromate 
and sulphuric acid yields 1 :3:5-benzenetricarboxylic acid. 

The products obtained by heating pchloroacetophenone and 
sodium ethoxide together in an autoclave at 130—140° are: 
(1) pchlorobenzoic acid ; (2) p-chlorophenylmethylcarbinol, 

C,H,Cl-CHMe-OH, 
which is a colourless liquid, b. p. 140—142°/31 mm., and yields a 
phenylurethane, C,;H,,O,NCI, m. p. 93°; (3) 3:5-dt-p-chlorophenyl- 
methylbenzene, C,H,;Me(C,H,Cl),, which forms colourless, comma- 
shaped needles m. p. 175°; (4) 1:3:5-tri-p-chlorophenylbenzene, 
C,H,(C,H,Cl);, which forms yellow needles, m. p. 235°. 

In a similar manner, p-tolyl methyl ketone and sodium ethoxide 
yield: (1) ptoluic acid; (2) ptolylmethylearbinol; (3) 3:5-di-p- 
tolyltoluene, Cg,H,;Me(C,H,Me),, which forms tufts of prismatic 
laminz, m. p. 117°, and has the normal molecular weight in freezing 
benzene. 


Stereochemistry of Quinquevalent Nitrogen. II. Resolu- 
tion of the Asymmetric Quaternary Ammonium Compounds. 
Suiceru Komatsu (Mem. Coll. Sci., Kyoto Imp. Univ., 1915, 1, 
123—148; Chem. News, 1915, 112, 209, 217, 231, 238, 252, 262. 
Compare A., 1913, i, 39).—The author has resolved some phenyl- 
benzylmethyl--propylammonium derivatives and compared the 
data obtained with those quoted by Wedekind and Frohlich, with 
which they agree closely. The platinichloride was found to have 
m. p. 163°5° and the bromide m. p. 166—167°, [a] —124°3°. He has 
also resolved the a- and y-forms of some phenylbenzylmethylallyl- 
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ammonium derivatives. Comparing the data for the former with 
those obtained by Pope and Peachey (T., 1899, 75, 1127) and Pope 
and Harvey (T., 1901, 79, 828), it was found that although the 
m. p.’s did not agree the rotatory powers were closely alike. In the 
case of the y-compounds, which have likewise been resolved by the 
author, the m. p.’s were found to be the same as those obtained by 
him for the a-derivatives, but the rotatory powers were different. 
The author’s data are: a-d-phenylbenzylmethylammonium d-cam- 
phorsulphonate, m. p. 162—163°, [a]? (in water) + 46°7°; y-d-pheny]- 
benzylmethylammonium d-camphorsulphonate, m. p. 163°, 
[a]> (in water)+58°61; a-/-phenylbenzylmethylallyl /-camphorsul- 
phonate, m. p. 162—163°, [a|? (in water) —46°59°; y-/-phenylbenzyl- 
methylallyl /-camphorsulphonate, m. p. 163—164°, [a] (in water) 
—56°21°; ad-phenylbenzylmethylallylammonium iodide, m. p. 
135—136°, [a]P (in chloroform) + 58°28°(? [aj +54°7°) (in alcohol) 
{a]> +51°72°; y-d-phenylbenzylmethylallylammonium iodide, m. p. 
134—135°, [alf (in chloroform) +73°98°, (in alcohol) + 65°54° 
(t[a]> + 63°64°) ; a-l-phenylbenzylmethylallylammonium iodide, m. p. 
134—135°, ra (in alcohol) —51°34°; y-l-phenylbenzylmethylallyl- 
ammonium iodide, m. p. 135—135°5°, [a]? (in alcohol) —63°15°; 
a-d-phenylbenzylmethylallylammonium bromide, m. p. 155—156°, 
[ajo (in alcohol) +67°44°; y-d-phenylbenzylmethylallylammonium 
bromide, m. p. 155—156°, [a]? (in alcohol) +81°80; a-d-phenyl- 
benzylmethylallylammonium mercuri-iodide 
(a-d-C,H,-NPhMe-C,H,I,HglI,), 

m. p. 119—120°, [a]? (in ethyl acetate) + 24°86°; y-d-phenylbenzy]l- 
methylallylammonium mercuric iodide, m. p. 120—121°, [a]? (in 
ethyl acetate) + 39°51°; a-l-phenylbenzylmethylallylammonium mer- 
curi-iodide, m. p. 119—120°, [a]? (in ethyl acetate) —24°12°; 
y-/-phenylbenzylmethylallylammonium mercuri-iodide, m. p. 120°, 
—39°60°; a-d-phenylbenzylmethylallylammonium _platinichloride, 
m. p. 149—150°; y-d-phenylbenzylmethylallyl platinichloride, m. p. 
148—149°. T. S. Pa. 


Electrochemical Synthesis of Phenylhydroxyiamine. F. M. 
FREDERIKSEN (J. physikal Chem., 1915, 19, 696—701).—It is shown 
that phenylhydroxylamine can be prepared by the electrolytic 
reduction of nitrobenzene. The best yield (29%) is obtained when 
a solution of 5 c.c. of nitrobenzene in 250 c.c. of 60% alcohol con- 
taining 10 grams of ammonium chloride is electrolysed between 
zinc electrodes at room temperature. A current of 2 amperes was 
used, and passed through the solution for 2°67 hours. The product 
also contains azobenzene. The yields are lower than those obtained 
by the usual chemical production of these substances. J. F. S. 


The Hydrolysis of Sodium Phenoxides in Aqueous Solution. 
Davip Runoman Boyp (T., 1915, 107, 1538—1546).—The degree of 
hydrolysis of sodium phenoxides in aqueous solution has been deter- 
mined by measurement of the rate of saponification of methyl 
acetate at 25°. From the hydrolysis constants (x,), the ionisation 
constants of the phenols are calculated by means of the equation 
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Ka=Kw/Ka_, in which k,=1'2x 10-4. The numbers obtained vary 
from ka=1'17 x 10-"° for guaiacol to kg=0°17 x 10-” for mesitol. 

The acidity of phenol, as measured by the ionisation constant, is 
diminished by the introduction of alkyl groups. The effect of sub- 
stitution is greatest in the ortho-position, slightly less in the para- 
position, and much less in the meta-position. The isopropyl group 
is more effective than the methyl group in the ortho-position, but 
there is little difference when the substituents occupy the meta- 
position. The substitution of a methoxy-group in the ortho-position 
has searcely any influence on the acidity of phenol. 

It has been observed that mesitol produces an intense red colora- 


tion when heated with dilute sodium hydroxide solution. 
H. M. D. 


Esters of Phenols. Jos. A. Einnorn (Chem. Zentr., 1915, ii, 
739; from Bul. Soe. Stiinte Bucuresti, 1915, 17, 51—60).—The 
following esters were prepared by the action of isovaleric acid on 
the corresponding phenol in presence of phosphoryl chloride: 
Phenyl isovalerate, CHMe,*CH,°CO,Ph, a colourless oil of ethereal 
odour and unpleasant taste, b. p. 225—250°. Thymol isovalerate, 
C,;H..O., a colourless liquid, b. p. 248—249°/758 mm., 194°/ 
300 mm., Di} 0°9590. o-Tolyl isovalerate, C,.H,g0,, a colourless oil, 
b. p. 174—178°/700 mm., Dj} 0°9894. m-Tolyl isovalerate, b. p. 
185°/750 mm., Di} u'9895. p-Tolyl isovalerate, a colourless oil, b. p. 
255—257°, Di} 0°9884. G. F. M. 


o-Nitrosophenol. II. Oskar Baupiscn and 8. Roruscai.p (Ber., 
1915, 48, 1660—1665. Compare A., 1912, i, 441).—Some more 
metallic compounds of o-nitrosophenol are described. 

The emerald-green solution of o-nitrosophenol in a mixture of 
light petroleum and ether is a sensitive reagent for copper ions, 
giving the deep red coloration due to the copper salt. A solution 
of the reagent is quickly prepared as follows: A mixture of 
o-nitroanisole, amyl nitrite, concentrated aqueous ammonia, and 
alcohol is vigorously shaken and treated with zinc dust in small 
portions. After about half an hour, the hot mixture is filtered and 

the filtrate is mixed with copper ace- 
OMe OMe " : 

JN NO ON fx tate and acetic acid. The copper 
we “S yn: salt of mnitroso-o-methory phenylhydr- 
| 0-Gu-0” \ } oxzylamine (annexed formula) sepa- 
rates as a silver-grey, crystalline 
powder, which changes into the copper salt of o-nitrosophenol on 
boiling with xylene, but the yield is poor. On shaking the 
petroleum solution of this with milk of lime, the intermediate 
calcium salt is formed, and on acidifying there remains a petroleum 

solution of the desired o-nitrosophenol. 

For the preparation of the manganese salt, the ammonium salt 
of o-nitrosohydroxylaminophenyl p-toluenesulphonate (which itself 
forms a pale grey manganese salt) is hydrolysed by sodium hydr- 
oxide, and the concentrated solution is mixed in the cold with 
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manganese nitrate and then acidified with metaphosphoric acid. 
The manganese salt of o-hydroxynitrosophenylhydroxylamine 
o--~ _-Q Separates in brown crystals, but it changes 
JI “en X spontaneously or on warming into the 
| -N-O-Mn-O-N ‘ | Stonguncee salt of o-nitrosophenol (an- 
% s Re nexed formula). This crystallises from a 
“it large volume of alcohol—ethyl acetate as a 
dark reddish-brown substance. The aluminium salt, CjgH,O,N;Al, 
is almost black. J. C. W. 


m-Nitrosoanisole. Oskar Baupiscu and Rose Furst (Ber., 1915, 
48, 1665—1670).—Following the methods adopted in the prepara- 
tion of o-nitrosophenol from o-nitrophenol (A., 1912, i, 441, and 
preceding abstract), m-nitrosoanisole and allied compounds have 
been isolated. 

An alcoholic solution of m-nitroanisole was saturated with am- 
monia and then with hydrogen sulphide, and after a day the 
ammonium sulphides were completely precipitated by ether. The 
clear ethereal extract containing the unstable m-methoxypheny]l- 
hydroxylamine was then dried, saturated with ammonia, and mixed 
with amyl nitrite, when the ammonium salt of nitroso-m-methozy- 
phenylhydroxylamine, OMe*C,H,-N(NO)-ONH,, separated as a 
remarkably stable, chalk-like powder, m. p. 135°, which is very 
soluble in water. The aqueous solution gave precipitates of the 
dark blue copper salt, (C;H;O,N,),Cu, and yellowish-brown ferric 
salt, (C,;H,O,N.),Fe, and was oxidised by bromine water at —10° 
to m-nitrosoanisole, OMe*C,H,-NO. This is a white, granular sub- 
stance which melts to an emerald-green liquid at 48° and gives 
green solutions in organic media. The free mnitroso-m-methozy- 
phenylhydroxylamine, OMe-C,H,*N(NO)-OH, was liberated from 
the ammonium salt by means of metaphosphoric acid as a pale 
yellow, very stable, crystalline powder, m. p. 77°. If, in the oxida- 
tion of the ammonium salt, chlorine water or not freshly prepared 
bromine water is used, the product is a mixture of the free nitroso- 
m-methoxyphenylhydroxylamine and m-nitrosoanisole, which can 
be separated by solution in light petroleum, the former being 
sparingly soluble in the cold. J. C. W. 


m-5-Xylenol. K. von Auwers and E. Borscue. {With A Sreiicn.| 
(Ber., 1915, 48, 1698—1716).—It has recently been mentioned that 
when m-5-xylenol or its methyl ether is condensed with acetyl 
chloride by the Friedel-Crafts’ reaction, either one or two acetyl 
groups enter the ortho-positions with regard to the hydroxyl group 
(A., 1915, i, 145). The constitution of the two ketones is now fully 
dealt with. Why the para-position should be rejected is inexplic- 
able, for para-derivatives are obtained from m-5-xylenol by the 
most widely differing reactions. The mono-ketone is, moreover, 
interesting because it contains a carbonyl group between two ortho- 
substituents. It has been regarded as a rule that such ketones 
would form no oximes, but although this is true if the substituents 
are alkyl radicles, it is not so if one happens to be hydroxyl. The 
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above ketone, and other hydroxy-ketones, are found to react more 
or less readily with hydroxylamine in the presence of an alkali. 

A good yield of 5-methoxy-m-xylyl 4-methyl ketone (4-acetyl-m- 
5-xylyl methyl ether) is only obtained by applying the Friedel- 
Crafts’ method at as low a temperature as possible. The ketone 
(ibid.) forms an oxime, OMe*C,H,Me,*CMe:N-OH, brilliant, white 
prisms, m, p. 135°, and a semicarbazone, Cj.H,,O,N3, m. p. 185°. 
When the oxime is left with acetic anhydride, it apparently forms 
an oily acetate, but on boiling it is transformed into 4-diacetyl- 
amino-5-methoxy-m-xylene, OMe*Cg,H,Me,*NAc,, which crystallises 
in colourless, flat needles, m. p. 80—81°, and is hydrolysed by boil- 
ing alkali hydroxides to the monoacetyl compound, stout prisms, 
m. p. 150°5°. The latter is also obtained by the action of phos- 
phorus pentachloride on the oxime, or even by heating the oxime 
with hydrochloric acid at 100° in a sealed tube. The oxime thore- 
fore suffers the Beckmann transformation very readily, but the 
acetyl compound is very resistant to hydrolysing agents. 

When applying the Friedel-Crafts’ synthesis to m-5-xylenol itself, 
it is not so important to keep the mixture cold. The two ketones 
which are always formed are removed in steam, the diketone remain- 
ing until last. The oxime of 5-hydroxy-m-xylyl 4-methyl ketone 
(4-acetyl-m-5-xylenol), OH*C,H,Me.*CMe:N-OH, crystallises in 
glistening, flat needles and prisms, m. p. 143°, and the semicarb- 
azone, C,,H,;O,N3, forms stout crystals, m. p. 217—218°. When 
the oxime is boiled with acetic anhydride it forms an oily triacetate, 
which is hydrolysed by alcoholic alkali hydroxide to 4-acetylamino- 
m-5-aylenol, OH-C,H,Me,*NHAc, brilliant scales, m. p. 186—187°. 
The same acetyl derivative is obtained by saturating an acetic acid 
solution of the oxime with hydrogen chloride. If the oxime is 
treated with phosphorus pentachloride, however, the product is the 
inner anhydro-compound, namely, 2:7:9-trimethyl-4:5 -benz- 


oxazole (ethenyl-o-amino-m-5-zylenol), C,H,Me,<)>CMe. This 


base crystallises in flat needles, m. p. 28°5°, b. p. 234—236°, and 
forms a hydrochloride, m. p. 139° (decomp.), a soluble nitrate and 
sulphate and sparingly soluble platinichloride and mercurichloride,. 
glistening needles. When the oxime is boiled with about 20%. 
hydrochloric acid, a little of the anhydride is formed, which can 
be removed by steam, but the main product is the hydrochloride of 
4-amino-m-5-zylenol, OH*C,H,Me,-NH,,HCl. This crystallises in 
long, glistening needles, m. p. 270—280°, and yields the free base, 
m. p. 158—159°, when treated with ammonia, or sodium carbonate, 
acetate, or sulphite. The base reduces silver nitrate, and forms a 
sodium salt and a dibenzoate, C..H,O,N, m. p. 148—149°, which 
yields 4-benzoylamino-m-5-zylenol, m. p. 211—212°, when warmed 
with alcoholic alkali hydroxide. 

5-Hydroxy-m-xylyl 4:6-dimethyl diketone (4:6-diacetyl-m-5- 
xylenol) (ibid.) forms a dtoxime, OH*C,HMe,(CMe:N-OH),, iv 
thick plates, m. p. 173—174°. It also couples with benzene- 
diazonium chloride to form 4:6-diacetyl-2-benzeneazo-m-5-aylenol, 
C,sH,g0,N2, a ruby-red compound, m. p. 138—139°, which yields an 
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acetate, orange needles, m. p. 139—140°, and this may be reduced 
by zine dust and acetic acid to the hydrazo-compound, CH ,0,No, 
silky, white needles, m. p. 175—176°. 

When treated with sodium hydroxide and chloroform, the 
m-5-xylenol gives the normal products, the o- and p-aldehydes, the 
former of which is volatile in steam. The 2-hydroxy-4:6-dimethyl- 
benzaldehyde crystallises in pleasant smelling needles, m. p. 
48--49°, and the para-compound agrees with the 4-hydroxy-2 : 6-di- 
methylbenzaldehyde obtained by Gattermann by his hydrogen 
cyanide method (A., 1908, i, 29). The methyl ether of the latter, 
however, has m. p. 45—47°, and not 18° (ibid., p. 33). m-5-Xylenol 
also behaves normally on nitration, giving 4-nitro-m-5-xylenol, 
lemon-yellow needles, m. p. 66° (benzoate, m. p. 71—72°), and 
2-nitro-m-5-cylenol, m. p. 107—108°. By adding acetic acid to a 
cold solution of the m-5-xylenol and sodium nitrite in sodium 
hydroxide, 2-nitroso-m-5-xylenol, CgH,O,N, is obtained in pale 
brown, glistening prisms, m. p. 182—183°. Finally, the xylenol 
gives a 2-bromo-derivative, m. p. 115—116°, when treated with one 
molecular proportion of bromine diluted with cold acetic acid, a 
2:4-dibromo-compound, m. p. 73—74°, with two molecules of 
bromine, and the known s-tribromoxylenol with three molecules. 


J. C. W. 


Solidifying and Melting Point of Anethole. Rosert MeLprum 
(Chem. News, 1915, 112, 259—260).—Twenty-two determinations by 
two methods showed that the solidifying point of anethole varies 
from 14°5° to 15°7°; the melting point of the substance, as deter- 
mined by the thermometer bulb method, was found to be 15°8°. 
Untrustworthy results, due to supercooling, were obtained for the 
solidifying point when the anethole had been melted at a few 
degrees above the melting point. When anethole was kept in a 
stoppered bottle for five months at the ordinary temperature and 
exposed to light, the solidifying point fell to 55°. W. P. 8. 


The Main Constituent of Japanese Lac. V. Constitution 
of Hydrourushiol. Riko Masima (Ber., 1915, 48, 1593—1597.* 
Compare A., 1914, i, 194, and following abstracts)—It has been 
shown that hydrourushiol is a n-pentadecyl derivative of catechol, 
but the first assumption that the side-chain is in the meta position 
with regard to the nearest hydroxyl group is found to be unten- 
able. By contrast with synthetic products of this nature (see also 
A., 1914, i, 167), by comparison with simpler alkyl derivatives of 
zatechol, and by direct synthesis, it is proved that hydrourushiol is 
3-pentadecyleatechol. The isomeric meta compounds are desig- 
nated derivatives of isohydrourushiol. J. C. W. 


isoHydrourushiol and its next Lower Homologue. R1k6 
Masima and Ixvya Nakamura (Ber., 1915, 48, 1597 —1603 +).—In 
order to understand the lack of identity between hydrourushiol 
dimethyl ether and 1-tetradecyl-(or pentadecyl)-3 :4-dimethoxy- 
benzenes, these ethers have been prepared by a new process, and 


* and Sci. Rep. Téhoku Imp. Univ., 1915, 4,271—275. + Ibid,,277—284. 
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the free alkyleatechols have also been synthesised by the condensa- 
tion of catechol with the fatty acids in the presence of stannic 
chloride, which dissolves the higher acids. 

Catechol, n-pentadecoic acid, and stannic chloride were heated 
together on the water-bath for two hours, and the product was 
then diluted with hydrochloric acid and filtered. The residue was 
washed with water and then with light petroleum, and finally 
crystallised from xylene, when 3:4-dihydrory-1-n-pentadecoylbenz- 
ene (p-catechyl tetradecyl ketone), CsH;(OH).*CO> oe H,],3°CHs, was 
obtained in long, flat crystals, m. p. 100°. is ketone was 
reduced by means of amalgamated zine and hydrochloric acid to 
3:4-dihydroxy-\-n-pentadecylbenzene (isohydrourushiol), 

4 ; C;H;(OH),°C,;Hs;, ms Vie 
which crystallised from xylene in leaflets, m. p. 91°. This differs 
from hydrourushiol, not only in having a high m. p., but in giving 
a permanent green colour with alcoholic ferric chloride, the natural 
isomeride being blackened by this agent. 

An alternative to the older preparation of the dimethyl ether 
of the above (A., 1914, i, 167) involved the condensation of methyl- 
vanillin with methyl dodecyl ketone (see below) in the presence 
of alcoholic sodium hydroxide. The product, 3:4-dimethozy-1-y- 
keto-Ac-pentadecenylbenzene, C,H,(OMe),*CH:CH-CO:C,,H,,, pale 
yellow, flat prisms, m. p. 67—-68°, was reduced by hydrogen and 
platinum black to the saturated ketone, m. p. 62—62°5°, and this 
by Clemmensen’s method to 3:4-dimethoxy-1-pentadecylbenzene 
(:sohydrourushiol dimethyl ether). This was demethylated by 
hydriodic acid at 180—190°, and converted into a nitro-derivative, 
C.,Hy0,N, pale yellow needles, m. p. 70—71°. Hydrourushiol 
dimethyl ether differs in forming a dinitro-compound. 

Catechol was also condensed with myristic acid, giving 3 :4-di- 
hydroxy-\-n-tetradecoylhenzene (p-catechyl tridecyl ketone), 

C;,H;(OH),*CO-C,;H»,, 

m. p. 103°, and this was reduced to 3:4-dihydrory-1-tetradecyl- 
benzene, CopH,O., m. p. 84°. The dimethyl ether of this was 
prepared, as an alternative to the earlier method, by the condensa- 
tion of methylvanillin with methyl undecyl ketone to the pale 
yellow compound, C,H,(OMe),*CH:CH:CO:C,,H,., m. p. 67—67°5°, 
the reduction of this by catalytic means to 3: 4-dimethozry-1-y- -keto- 
tetradecylbenzene, C.H3,03, m m. p. 54—56°, and the final reduc- 
tion by amalgamated zine and hydrochloric acid. This tetradecyl- 
veratrole was demethylated and also converted into a nitro-com- 
pound, m. p. 67—67°5° (compare Johnson and Kohmann, A., 1914, 
i, 832). 

The methyl undecyl and dodecyl ketones required in the above 
syntheses were prepared by distilling a mixture of barium acetate 
and barium laurate or tridecoate. As an alternative, some methyl 
dodecyl ketone was prepared by the acetoacetic ester synthesis. 
Ethyl sodioacetoacetate was heated with undecvl iodide in a sealed 
tube, and the ethyl a-acetyltridecoate, C,,H.,*CHAc*CO,Et, b. p. 
145—150°/1 mm., so formed was hydrolysed, J. C, W. 


i. 38 ABSTRACTS OF CHEMICAL PAPERS. 


ff 2:3-Dihydroxy-1l-n-propylbenzene. Junzo Kurosawa (Ber. 
1915, 48, 1603—1606 *).—In order to compare hydrourushiol with 
a simple o-alkyl derivative of catechol, the propyl compound has 
been prepared. 

o-Eugenol (Claisen and Eisleb, A., 1913, i, 1177) was reduced 
catalytically to o-dihydroeugenol, b. p. 144—146°/25 mm., and this 
was demethylated by heating with fuming hydrobromic acid in a 
sealed tube. 2:3-Dihydrozy-|-n-propylbenzene (o-propylcatechol), 
C,;H;Pr(OH),, forms colourless needles, m. p. 70—72°, b. p. 
150—158°/vac., and behaves like hydrourushiol towards alcoholic 
ferric chloride, or alkali hydroxide, and in its irritating action on 
the skin. 

o-Eugenol was also converted by means of methyl sulphate into 
o-eugenyl methyl ether (o-allylveratrole), b. p. 139—146°/20 mm., 
and this was reduced to 2 :3-dimethozy-1-n-propylbenzene (o-propyl- 
veratrole), C;H,Pr(OMe),, b. p. 134—137°/22 mm. Like hydro- 
urushiol dimethyl ether, this forms a _ nitro-derivative, b. p. 
185—186°/20 mm., and a dinitro-compound, C,,H,,O,No, pale 
yellow, long, monoclinic tablets, m. p. 91—91°5°. 

For comparison, 3 : 4-dihydroxy-1-n-propylbenzene and its dimethyl] 
ether (~propylveratrole) were prepared from eugenol. They behave 
like tsohydrourushiol and its dimethyl ether. J. C. W. 


The Main Constituents of Japanese Lac. VI. Synthesis 
of Hydrourushiol. RikO Masima and Josainipe Tanara (Ber. 
1915, 48, 1606—1611 +).—-Many of the more obvious methods were 
tried without success before the authors achieved the synthesis of 
hydrourushiol dimethyl ether by the condensation of 2 : 3-dimethoxy- 
phenylpropionyl chloride with the sodium compound of a-dodec- 
inene, followed by reduction of the acetylenic ketone, 

Methyl laurate was reduced to dodecan-a-ol, and the palmitate 
of this was converted by dry distillation into dodecylene, the 
dibromide of which was boiled with alcoholic potassium hydroxide. 
The dodecinene so obtained was purified through the silver com- 
pound, The acetylene was added to granulated sodium suspended 
in ether in a tube, which was evacuated and sealed, and then 
warmed at 60° for an hour, when a white, crystalline mass of the 
sodium compound was formed. The cold tube was then opened 
in an atmosphere of nitrogen, and 8-2 :3-dimethoxyphenylpropiony] 
chloride (prepared by the action of thionyl chloride on the acid ; 
Perkin and Robinson, T., 1914, 105, 2387) was introduced. The 
tube was again sealed and shaken at 60° for two hours. After 
extracting the product with ether and water and removing any 
acids by means of sodium hydroxide, an oil was obtained, which 
was forthwith reduced by catalytic means to B-2:3-dimethozy- 
phenylethyl dodecyl ketone, C,H,(OMe),*C,H,°CO-C,,H,,. This 
crystallised in flat needles, m. p. 47—49°, and was reduced by 
Clemmensen’s method to 2:3-dimethoxy-1-n-pentadecylbenzene 
(hydrourushiol dimethyl ether), m. p. 36—37°. 


Some new compounds were encountered during the abortive 
* and Sci," Rep. Téhoku Imp. Univ., 1915, 4, 285—288, + Ibid,, 289—295. 
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attempts to synthesise hydrourushiol. Thus, o-eugenol was con- 
verted into the acetate, b. p. 146—148°/15 mm., by means of cold 
acetic anhydride and sulphuric acid, and this was oxidised by ozone. 
The product contained 2-acetoxry-3-methoxryphenylacetic acid, 
OMe:C,H,(OAc)-CH,°CO,H, m. p. 146°, and the corresponding 
aldehyde, which was identified as the semicarbazone, C,.H,,O,Ns, 
m. p. 179°5°. Before attempting the successful synthesis with 
dodecinene, the less costly sodium compound of hexadecinene was 
condensed with 2:3-dimethoxyphenylpropionyl chloride, and the 
product was reduced to B-2:3-dimethoryphenylethyl hexadecyl 
ketone, C,H3(OMe),*C,H,°CO*C,,H3, m. p. 57°. J. C. W. 


Spirans. VII. Ring Formation with Spirans. Hermann 
Levcus and Lupwie Lock (Ber., 1915, 48, 1432—1443).—Attention 
has already been drawn to the special case of asymmetry caused 
by a spiran carbon atom (Leuchs and Gieseler, A., 1912, i, 714; 
Leuchs and Lemcke, A., 1915, i, 378), and in an attempt to extend 
the experimental work in this field the ketonic groups in the 
molecular-asymmetric bishydrindone-Bf-spiran have been submitted 
to reduction and to the action of organo-magnesium compounds. 

Bishydrindone-88-spiran (1 mol.) reacts with magnesium benzyl 
chloride (2 mols.), giving bis-l-hydroxy-1-benzylhydrindene-2 : 2- 

, a CH, —-CH,— , 
spiran, COBH, Phy OH)? SC(CH,Ph\OH)> Cel» Prisms, 
m. p. 167—169°, together with smaller quantities of 1-hydrozxy-1- 
benzylhydrindenehydrindone-2 : 2-smran, 


CH CH 
CAL Qn, Pr\(OH)> CSco2 Coe 
hexagonal leaflets, m. p. 180—182°, in which one ketonic group has 
remained unaffected, and the simple anhydride of the normal 
dihydroxy-product, bis-1- benzylhydrindene-2 : 2-spiran-1 :1!-oxide, 


ie Oli, 
RG Seg So,H,, m. p. 88°, which can also 
C(CH,Ph)~9C(CH,Ph)7 
be obtained from its parent compound by boiling with acetyl 
chloride. 
In a similar manner, the analogous reaction with magnesium 
phenyl bromide yields = neha aeenaeeamaneages : 2-spiran, 
Oa cm,’ ee . . 
CoH< pn CScph(ony* sH, prisms, with 3H,O, from 
moist alcohol, m. p. 125—130°, with subsequent re-solidification 
and refusion at 162—164°, needles from benzene, m. p. 143° 
(decomp.) ; this was accompanied by a little bis-1-phenylhydrindene- 


CH,: CH, 

H Sod No, . hexagonal 
*“NeprZocPh7 * * m 
tablets, m. ‘p. 95°, which can be obtained more conveniently by 
boiling the ditertiary alcohol with acetyl chloride. 

Difficulties were encountered in the reduction of the diketone, 
but zinc amalgam with hydrochloric acid gave the most satisfactory 
result, the products being 1: 1/-dehydrobishydrindene-2 : 2-spiran- 


2:2-spiran-1:1/-oxide, € 
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‘ ” 2 
1:1/-oxide, On Ke H,, needles, m. p. 197—201° 
\o% 


or 210—211° if in a vacuum. There were also —e at the same 
time bishydrindene-2 : 2-spiran, C,H <cH >c<G CoH, prisms, 
H, 


m. p. 63°, which can be distilled pn under a pressure 
of 15 mm., and a hydrocarbon, C,,Hy, leaflets, m. p. 210°. The 
latter compound was also obtained in small quantity when bis- 
hydrindone-2:2-spiran was heated with hydriodic acid and red 
phosphorus at 125— rs the — product in this case being a 


hydrocarbon, C H<on pb - ‘CH, 


66-—67°, which can be distilled undecomposed under a pressure of 
15 mm.), a little 2-o-carbozybenzylhydrindene, C,,;H,g0., needles, 
m. p. 158—159°, being also formed. 

The ditertiary alcohols obtained by the Grignard reaction 
appeared to be homogeneous, steric influences probably accounting 
for this unexpected result. It is believed that these products are 
racemic compounds, in which the configuration is such that the 
hydroxyl groups are in juxtaposition ; they are therefore designated 
syn-compounds, in order to distinguish them from the possible 
stereoisomeric racemates. D. F. T. 


%, (needles or prisms, m. p. 


Mercury Double Salts of Aromatic Tellurides. Kart LepErErR 
(Ber., 1915, 48, 1422—1425).—A description of double salts (compare 
Lederer, A., 1914, i, 275) prepared by shaking an ethereal solution 
of an aromatic telluride with an aqueous solution of mercuric 
bromide, or by mixing alcoholic solutions of a telluride and mercuric 
iodide. 

Diphenyl telluride mercuribromide, C,H, Te,HgBr,, forms very 
pale yellow needles, m. p. 148°, with sintering at 143°; the mercurt- 
wodide, C\yH,)Te,HglI., golden-yellow needles, m. p. 146°, with sinter- 
ing at 140°. 

Di-o-tolyl telluride mercuribromide, C,,H,,Te,HgBry, forms needles 
or elongated plates, m. p. 199—200°, with sintering at 195°; the 
mercurt-iodide, C,,H,,Te,HgI,, sulphur-yellow scales, m. p. 
142—143°. 

Di-p-tolyl telluride mercuribromide, C,,H,,Te,HgBr,, is a yellow, 
resinous, amorphous solid, m. p. 64—85°; the mercuriodide, 
C,,H,,Te,HglI,, is a sulphur-yellow, amorphous, resinous solid, m. p. 
50—--65°. 

Di-p-anisyl telluride mercurichloride, C\H,,0,Te,HgCl,, is a 
brown, amorphous substance of no m. p.; the mercuribromide, 
C,,H,,0.Te,HgBr,, forms a brown, amorphous substance of no m. p. 

If an aqueous solution of basic mercuric nitrate is shaken with 
an ethereal solution of di-o-tolyl telluride, a compound, 

C,,H,,TeHgNO,, 
is obtained as a white precipitate. D. F. T, 
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The Valency Problem of Sulphur. II. Mercury Thiophenol. 
[Phenylmercaptide.] H Lecuer (Ber., 1915, 48, 1425—1432).—The 
author has recently suggested (A., 1915, i, 532) that the variation 
of the colour of certain aromatic disulphides with change in tem- 
perature is due to a loosening of the S-S valency. In confirmation of 
this explanation an examination has been made of mercury pheny]- 
mercaptide, which is known to dissociate into mercury and diphenyl 
disulphide at higher temperatures. If the change in the colour of 
diphenyl disulphide is due to a loosening of the central valency of 
the molecule, mercury phenylmercaptide should likewise show a 
deepening in colour, because dissociation will be naturally preceded 
by a weakening of the bond attaching the SPh group to the 
mercury atom. The expected colour change is found actually to 
occur in the case of mercury phenylmercaptide and also of mercury 
p-dimethylaminophenylmercaptide. 

Mercury phenylmercaptide was prepared by shaking together 
yellow mercuric oxide and a pyridine solution of phenylmercaptan ; 
the product consists of colourless needles, m. p. 152°5—153°5° 
(partial decomp.), which gradually became yellow as the tempera- 
ture rises ; it is very soluble in pyridine, and the solution also shows 
the development of the yellow colour when the temperature is 
raised. The small electrical conductivity of the solution gives no 
support for the possibility of the presence of an additive compound 
behaving as an ionised complex salt. 

When mercury phenylmercaptide is distilled under reduced 
pressure, it decomposes quantitatively into mercury and phenyl di- 
sulphide. In indifferent solvents, such as benzene and xylene at 
140° and higher, a similar dissociation also occurs, but the reaction 


is not complete in this case, a state of equilibrium being attained. 
D. F. T. 


Catalytic Reduction. X. Reduction of Aromatic Alcohols, 
Aldehydes, and Ketones. A. Sxira [with W. Brunner] (Ber., 
1915, 48, 1685—1698).—It has been shown that although aromatic 
substances can seldom be reduced to hydrocyclic compounds except 
in glacial acetic acid solution, the reduction of ketones and alde- 
hydes to alcohols can frequently be realised in other media, especi- 
ally if more platinum is used (compare this vol., i, 16). The 
question therefore arose, in what order does the complete reduc- 
tion of an aromatic aldehyde or ketone proceed, and can such sub- 
stances, by altering the conditions or protecting the carbonyl group, 
be reduced to the corresponding hydrocyclic compounds? 

Experiments with benzaldehyde and benzophenone threw little 
light on this question, for these were reduced in acetic acid solu- 
tion directly to the hydrocarbons and the corresponding, hydro- 
cyclic hydrocarbons. In the case of cinnamaldehyde, however, the 
course of the reduction is plainer, for the compounds representing 
the separate stages can be isolated. First, the ethylene linking 
disappears, then the aldehyde is reduced to the alcohol, then the 
benzene nucleus is reduced, and the chief product of the reduction 


becomes cyclohexylpropyl alcohol. The formation of a small 
c® 
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amount of propylbenzene and propyleyclohexane indicates that the 
reduction does also proceed to a slight extent as in the case of 
benzaldehyde. Phenylacetaldehyde also gives cyclohexylethyl 
alcohol as the chief product, but the hydrocarbons are formed to 
a greater extent. In this case, the protection afforded by masking 
the aldehyde group is illustrated, for the alcohol is more easily 
obtained by reduction of the acetate, CsH,,CH:CH-OAc. Acyl- 
ation is not a general means of protection, however. Benzyl 
acetate, benzyl benzoate, and benzylidene diacetate are reduced, 
like benzyl alcohol and benzaldehyde, to toluene. The hydrolysis 
which accompanies the reduction is so powerful that even benzyl 
ethyl ether yields toluene. In order to protect the carbonyl groups 
in benzaldehyde and benzophenore, the condensation with aniline 
is found to be effective. 

Very frequently it has been noticed that reductions proceed 
more rapidly in the presence of chloroplatinic acid than with 
pure colloidal platinum, and it seems, therefore, that the unsatu- 
rated compound must unite with the platinum compound as a 
precursor to the action of the hydrogen. Such double compounds 
would only be formed if the concentration of platinum were 
sufficiently great or if the union were promoted by some other sub- 
stance, acetic acid being a notable example. 

Reduction of Cinnamaldehyde.—When reduced in the presence 
of palladous chloride and gum arabic in aqueous-alcoholic solution 
the product was chiefly 8-phenylpropaldehyde, b. p. 224°, mixed 
with a little cinnamyl alcohol. In acetic acid solution, in the 
presence of platinic chloride, gum arabic, and a trace of colloidal 
platinum, it yielded, under one set of conditions, y-phenylpropyl 
alcohol, b. p. 235° [acetate, b. p. 243—244° (corr.)], with a trace 
of propylbenzene, and under other conditions, using more platinic 
chloride, . y-cyclohexylpropyl alcohol, C,.H,,-CH,*CH,*CH,*OH, a 
clear liquid with penetrating odour, b. p. 222—224°, D® 0°9358. 
The pure alcohol was obtained by hydrolysing the acetate, C,;H  O,, 
b. p. 120—121°/15 mm., D® 0°9398, and was oxidised to B-cyclo- 
heaylpropaldehyde, C,H,,"CH,*CH,*CHO, a liquid with a powerful 
aldehydic odour, b. p. 87—88°/15 mm., which was purified by the 
hydrolysis of the semicarbazone, CjyH,gON3, m. p. 128° (corr.), with 
oxalic acid. 

Reduction of Phenylethyl Acetate.—This, the first reduction pro- 
duct of the acetate of phenylvinyl alcohol, the enol form of pheny]l- 
acetaldehyde, was reduced by the same means, and the product 
was removed in a current of steam after rendering the mixture 
alkaline. In this way, B-cyclohezylethyl alcohol, 

C,H,,"CH,°CH,°OH, 
was obtained as a liquid with the odour of rose oil, b. p. 206—209°, 
which formed an acetate, b. p. 104°/15 mm., and was oxidised by 
chromic acid to cycloherylacetaldehyde, C,H,,,;CH,*CHO, b. p. 
79—80°/10 ram. (semicarbazone, CoH,,ON3, m. p. 153°). 

Reduction of Benzaldehyde to Hexahydrobenzaldehyde.—Benz- 
aldehyde was condensed with aniline, and the benzylideneaniline 
was reduced by sodium and alcohol to benzylaniline. This was 
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treated in the above manner, and the product of the reduction was 
rendered alkaline and distilled in steam, when dodecahydrobenzyl- 
aniline [cyclohexylcycloherylmethylamine}, CgH,,°CH,*NH-C,H,,, 
was obtained as an oil, b. p. 270°, hydrochloride, m. p. 305° 
(corr.), mixed with cyclohexylamine and methyleyclohexane. The 
base was oxidised and hydrolysed by permanganate in aqueous- 
acetone solution to hexahydrobenzaldehyde, C,H,,"CHO, b. p. 
160—165° [semicarbazone, m. p. 167° (corr.), identical with that 
obtained by Wallach]. 

Reduction of Benzophenone to Hexahydrobenzophenone.— 
Benzophenone was condensed with aniline, the diphenylmethylene- 
aniline was reduced by sodium and alcohol to benzylhydrylpheny!l- 
amine (b. p. 224—-225°/12 mm.), and this was treated as above. 
The products obtained were cyclohexylamine, b. p. 134°, and 
dicyclohexylmethane, CH,(CgH,,)o, b. p. 247—248°, but chiefly 
cycloherylaminocyclohexylphenylmethane, CgH,,*CHPh-NH°C,H,,, 
b. p. 189°/12 mm., hydrochloride, m. p. 276—277° (corr.). The 
base was oxidised and hydrolysed by chromic acid to cyclohexyl 
phenyl ketone, C;H,,-COPh, which was characterised by the oxime, 


m. p. 111° (V. Meyer, 1897), and semicarbazone, m. p. 175°. 
J.C. W. 


Some Colour Reactions of Triphenylmethane Derivatives. 
E. Norrtrinc and A. Kempr (Bull. Soc. chim., 1915, [iv], 17, 
385—389. Compare Baeyer and Villiger, A., 1902, i, 769; 1903, 
i, 811; 1904, i, 308, 786, 898).—For the most part a summary of 
work already published on this subject. The authors have pre- 
pared phenyl-di-6-methoxy-m-tolylearbinol and phenyl-di-4-methoxy- 
o-tolylearbinol by oxidation of the corresponding leuco-derivatives 
prepared by Feuerstein and Lipp (compare A., 1902, i, 768), and 
have shown that the first carbinol dissolves in sulphuric acid, giving 
a red coloration, and dyes cotton mordanted with tannin a deep 
red, whilst the second carbinol dissolves in sulphuric acid, giving a 
Bordeaux-red colour, but does not dye cotton. 

Rosolic acid, which does not dye mordanted cotton, dyes it if 
the cotton is first treated with tannin. The same applies to the 
hexamethoxy-derivative of rosolic acid and to trianisylearbinol. 
Phenyldianisylearbinol behaves in much the same way as trianisyl- 
carbinol, but dyes the cotton a much redder orange. 

The authors disagree with the view of Baeyer and Villiger that 
the coloration of methane derivatives with sulphuric acid is due 
to formation of the corresponding carbinol by oxidation, since the 
original methane derivative is precipitated unchanged on pouring 
the solution into water, and, further, if this dilute acid solution 
is nearly neutralised, it does not dye cotton treated with tannin. 

The introduction of simple or substituted amino-groups into 
triphenylmethane does not modify its reaction with sulphuric acid. 
In the case of leuco-bases containing a simple or substituted amino- 
group, the introduction of more than one hydroxyl group into the 
same benzene nucleus results in a coloration being obtained with 
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sulphuric acid, the colour deepening as the number of hydroxyl 
groups increases. 


The Displacement of Halogen in Optically Active Phenyl- 
halogenoacetic Acids by the Anilino-group. Avex. McKEnNzIE 
and Srantey Cuarves Bare (T., 1915, 107, 1681—1685).—When 
heated with aniline in the presence of water and sodium hydroxide, 
l-phenylchloroacetic acid gave an anilino-acid having [a], + 25° in 
acetone. In similar circumstances, d-phenylchloroacetic acid gave 
a levorotatory anilino-acid. /-Phenylchloroacetic acid heated with 
aniline in presence of dry benzene gave an anilino-acid having 
[a],, +72° in acetone, whilst the same acid when boiled with 
aniline for a short time gave an anilino-acid having a very slight 
dextro-rotation. There is thus a great difference in the extent to 
which racemisation takes place in these three cases. Less racemisa- 
tion occurred when /-phenylbromoacetic acid was used instead of 
the chloro-acid. r-Phenylanilinoacetic acid was resolved by means 
of cinchonine; /-phenylanilinoacetic acid has m. p. 188°, and [a], 
—117°9°, [a@];4¢,; —143°5° in acetone, c= 1°467. T. S. Pa. 


Experiments on the Walden Inversion. X. Displacement 
Reactions with /-Phenylbromoacetic Acid. Arex. McKeEnzir 
and Netire Wacker (T., 1915, 107, 1685—1701. Compare 1, 
1913, 103, 687).—The authors have undertaken a study of the 
Walden inversion with /-phenylbromoacetic acid in order to com- 
pare the results with those obtained with /-phenylchloroacetic acid, 
especially in regard to hydroxylation by means of water. r-Phenyl- 
bromoacetic acid was resolved by means of morphine. The less 
soluble salt is morphine /-phenylbromoacetate, and the bromoacetic 
acid, m. p. 87—88°, separated from this had [a]}* —147°, 
[@]546, —178°2° (e=2°0065 in benzene). When /-phenylbromoacetic 
acid is acted on by silver carbonate, silver nitrate, silver oxide, 
| mercurous nitrate, mercuric nitrate, mercuric oxide, lead monoxide, 
| lead hydroxide, lead nitrate in the presence of water, dextro- 
rotatory mandelic acid, varying largely, however, in rotation is 

obtained. With copper sulphate the mandelic acid formed has no 
rotation. When /-phenylbromoacetic acid in aqueous solution is 
kept for some time, the mandelic acid ultimately isolated is 
slightly dextrorotatory, this behaviour being different from that 
which had been observed by McKenzie and Clough (T., 1908, 93, 
811; 1909, 95, 777] in the case of l-phenylchloroacetic acid. The 
amount of racemisation, however, is very great, and it is found 
by observing on the one hand the rate of change of rotation of 
the aqueous solution, and on the other the rate of increase of 
acidity of the solution, that the rate of racemisation is greater 
{ than the rate of displacement of the bromine by hydroxyl, this 
| being particularly the case when the acid is dissolved in a mix- 
ture of acetone and water in equal proportions. /-Phenylbromo- 
acetic acid when acted on by ammonia yields a phenylaminoacetic 
acid of a high dextro-rotation, but when the acid, dissolved in dry 
| benzene, is acted on by ammonia, a levorotatory phenylamino- 
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acetic acid is obtained. Since, in the experiments described, 
l-phenylbromoacetic acid may be converted by the action of water 
into a mixture of r- and d-mandelic acids, but also, under other 
conditions, into a mixture of r- and /-mandelic acids, a Walden 
inversion must take place in one case and not in the other, as shown 


in the following scheme: 
H,0 


1-CHPhBr-CO,H a d-OH-CH Ph:CO,H 
2 PBr; ot 
m PBrs oa | 


l-OH-CHPh:CO,H 2 d-CHPhBr-CO,H 
H,0 

The formation of dextrorotatory mandelic acid from /-phenylbromo- 
acetic acid is regarded as being due to the following three changes: 
I, -CHPhBr-CO,H + H,O=HBr+r- and /-OH:CHPh-CO,H. The 
reversible reaction of hydrobromic acid on mandelic acid then 
proceeds slowly, the slight excess of /-hydroxy-acid being converted 
into d-phenylbromoacetic acid, with accompanying racemisation, 
thus: II. r and /-OH-CHPh-CO,H+HBr=H,O+r- and d- 
CHPhBr-CO,H ; the d-bromo-acid is then quickly transformed into a 
mixture of r- and d-hydroxy-acids: III. r- and d-CHPhBr-CO,H + 
H,O=HBr+r- and d-OH-CHPh°CO,H. This assumes that a 
levorotatory mandelic acid could be isolated if the reaction were 
stopped when reaction II had not proceeded far, but that, given 
sufficient time, a dextrorotatory mandelic acid could be extracted 
from the solution. This appears to involve a different mechanism 
for reactions I and II. T. S. Pa. 


Chromo-isomeric Salts and Chromo-esters of p-Nitrobenzyl 
Cyanide (p-Nitrophenylacetonitrile). I. Lirscnirz and F. W. 
JenNER (Ber., 1915, 48, 1730—1740).—An explanation of the 
formation of different coloured salts of aromatic nitro-compounds 
is rather difficult in the case of a complicated substance like pnitro- 
phenylnitromethane. As Hantzsch has shown (A., 1907, i, 500), 
this compound forms four differently coloured salts, but in spite 
of the criteria recently established by him (A., 1915, i, 550) it is 
impossible to determine directly the nature of the isomerism existing 
between them. It seemed, therefore, to be advisable to search for 
a simpler compound which would give more well-defined and stable 
salts, and possibly the corresponding esters. p-Nitrophenylaceto- 
nitrile satisfies some of these requirements. It forms two isomeric 
sodium salts, one of which gives a red alcoholic solution and is the 
more stable towards alkalis, whilst the other gives a green solution 
and is obtained by leaving the red solution for some time or 
treating it with carbon dioxide. These are therefore analogous to 
the green and violet salts of pnitrophenylnitromethane. Since 
they are the only salts which can be prepared from the nitrile, the 
yellow and red salts of pnitrophenylnitromethane are due to the 
participation of the nitro-group attached to the aliphatic chain. 

The green salt gives rise to green esters, which are the first 
really stable esters of aromatic nitro-compounds. The spectra of 
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the red and green compounds are identical in the ultraviolet and 
analogous in the visible region, and, therefore, the green salt, like 
the red (Hewitt, Pope, and Willett, T., 1912, 101, 1770) and the 
green ester, must have a quinonoid configuration. To explain the 
different colour by involving the residual affinities of the nitro- 
and cyano-groups in a 7- or 8-ring would seem rather strained, and 
the authors therefore regard the salts as stereo-isomerides, thus: 


Rage _. QN 

OnC > and O:N: ¢. 

R=“ ON OR" H 
p-Nitrophenylacetonitrile was dissolved in just sufficient boiling 
alcohol, mixed with the required amount of sodium or potassium 
ethoxide or rubidium hydroxide, quickly cooled, and poured into 
ether. The sodiwm, potasstwm, and rubidium salts were obtained 
as almost black powders, which dissolved in alcohol with perman- 
ganate colour. They gradually changed in the solid state, especi- 
ally at above 100°, more quickly in solution, into the green 1so- 
merides. The latter gave green solutions in alcohol, which changed 
to permanganate-red on adding an alkaline ethoxide, only to be 

restored to green on treating with a cyanide or carbon dioxide. 

The green alkali salts were converted into the impure green silver 
salt, which was shaken with methyl iodide and acetone, when it 
yielded the dark green dimethyl ester, 

OMe-ON:C,H,:C:CN Me. 
This crystallised with 1 mol. of acetone, and had an odour of carbyl- 
amine. The green alcoholic solution became dark blue on adding 
potassium hydroxide, and on boiling the ester with alkalis or 
hydrochloric acid, dark coloured, complicated products were 
obtained. The monomethyl ester, OMe-ON:C,H,:CH-CN, was 
prepared by boiling the green sodium salt with methyl iodide and 
methyl alcohol, evaporating almost to dryness, and then quickly 
stirring the mass into water at 40°, so as to dissolve the sodium 
iodide. The crude ester melted, was immediately frozen again, 
filtered off, and crystallised from ether, when it was obtained in 
glistening, green aggregates, m. p. below 40°. The green, alcoholic 
solution gave the permanganate-red solution of the metallic salt 
on adding an alkali hydroxide, or the pale solution of pnitro- 
phenylacetoritrile on treatment with hydrochloric acid. The ester 
could be kept in a vacuum for about two days, but it changed 
spontaneously into 4-nitro-3-methylphenylacetonitrile, 
NO,°C,H;Me*CH,°CN. 

This was crystallised alternately from alcohol and water, and found 
to have m. p. 63° (compare Barger and Ewins, T., 1910, 9'7, 2253), 
and it was oxidised by alkaline permanganate to 6-nitro-m-toluic 
acid, m. p. 220°. J. C. W. 


An Antipyretic, o-Sulphonylaminobenzo-p-phenetidide, and 
Process for Producing the Same. J. Laeurr (U.S. Pat., 1153121, 
1915; from J. Soc. Chem. Ind., 1915, 34, 1072).—o-Benzoylsulph- 
imide heated with pphenetidine in molecular proportions gives 
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o-sulphonylaminobenzo-p-phenetidide, which forms white, tasteless, 
lustrous crystals, m. p. 171—172°, soluble in water and alcohol. 
G. F. M. 


Esters of Polycinnamic Acid. C. Liesermann, G. Miute, and 
M. Karpos (Ber., 1915, 48, 1645—1648. Compare A., 1913, i, 476). 
—When allyl cinnamate is exposed to light, it changes to a poly- 
meride, which is freely soluble in chloroform, quite insoluble in 
methyl alcohol, and cannot be saponified. If this flocculent powder 
is kept at about 140° it becomes insoluble in chloroform, but the 
new polymeride is still not saponifiable. These “light poly- 
merides” therefore differ from the “heat polymerides” (loc. cit.) 
in respect to hydrolysis, but there is the same analogy between 
the two pairs, namely, that the polymeride which is soluble in 
chloroform becomes insoluble on heating. 

The “light polymeride” of ethyl cinnamate which was supposed 
to be sparingly soluble (A., 1911, i, 370) is now shown to contain 
about 5% of a polymeride which is freely soluble in chloroform, both 
being indifferent towards alcoholic potassium hydroxide. The “light 
polymeride ” of methyl cinnamate, however, is very soluble in chloro- 
form, but changes to an insoluble form on heating at 140°, whereas 
the polymeric benzyl and octyl esters do not diminish in solu- 
bility in cold chloroform when heated for a long time. J.C. W. 


New Method for the Preparation of alloChrysoketonecarb- 
oxylic Acid and its Derivatives. Intramolecular Friedel- 
Crafts’ Reaction with Acid Anhydrides. ALFrrep ScHAARSCHMIDT 
(Ber., 1915, 48, 1826—1833).— Whereas the 2-benzoylanthraquinones 
on reduction yield anthranol derivatives, the 1-substituted iso- 
merides give intensely blue coloured products (Schaarschmidt, A., 
1915, i, 566, 696). In order to elucidate the course of reaction 
in the latter case, the author has attempted the production of 
1-benzoylfluorenone with the idea of examining the behaviour of 
this on reduction. 

For this purpose, 1-phenylnaphthalene-2:3-dicarboxylic acid 
anhydride was obtained by heating phenylpropiolic acid with acetic 
anhydride. In an endeavour to prepare fresh derivatives, this 
compound was heated at 70° in suspension in benzene together 
with aluminium chloride, with the hope of effecting a condensation 
with the benzene, but unexpectedly it was found that the product 
was allochrysoketonecarboxylic acid (Bucher, A., 1908, 1, 791; 
Stobbe, A., 1907, i, 765), which it had been intended to prepare 
by one of the known methods. The chemical change had therefore 
been one of internal condensation according to the representation 


CO. o- 
C,H Cp Hs< 4 >0 > ie >0,,H,*CO,H. 


ith N. Irtnev.}—Phosphorus pentachloride converts a sus- 
pension of allochrysoketonecarboxylic acid in boiling toluene into 
the corresponding chloride, C,,H,O,Cl, golden-yellow needles, m. p. 
194—195°, which on treatment in suspension in chlorobenzene 
with aluminium chloride yields 1-p-chlorobenzoylallochrysoketone, 
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C,,H,*CO-C,H,Cl, golden-yellow needles, m. p. 220°; this 


substance dissolves in sulphuric acid, giving a brownish-red colour, 
which is not affected by the addition of copper powder (compare 
Schaarschmidt, loc. cit.). In a similar manner by the Friedel-Crafts 
reaction, applying m-xylene as the second reagent, 1-dimethylbenz- 


oylallochrysoketone, be H, 70 3 H,;*CO-C,H,Me,, orange-yellow plate- 


lets, m. p. 212°, can be obtained. The fact that this substance and the 
preceding one give no striking colour reaction with sulphuric acid 
and copper powder is not regarded as definite disproof of the power 
of the 1-benzoylfluorenones to form coloured reduction products ; 

allochrysoketonecarboxylic acid readily undergoes reduction with 
ammonia and zinc dust, giving the corresponding alcohol, C,gH,.03, 
needles, m. p. 244—246° (decomp.), and this reducibility of the 
carbonyl group in the above compounds may interfere with a course 
of reduction analogous to that observed with the 1-benzoylanthra- 
quinones. 

Ethyl allochrysoketonecarboxylate forms needles, m.  p. 
182—183°, the colour of which is orange, instead of yellow as 
stated by Stobbe (loc. cit.); the methyl ester forms orange needles, 
m. p. 146—147°; the freshly prepared silver salt is pure yellow. 

D. ¥. TF. 


Nitrated Proteins. IV. The Identification of 3-Nitrotyro- 
sine among the Products of Hydrolysis of Nitrated Fibroin. 
Treat B, Jounson (J. Amer. Chem. Soc., 1915, 37, 2598—2603),— 
Johnson and Kohmann (A., 1915, i, 899, 1060) have shown that 
the nitrotyrosine obtained by Strecker in 1850 by the direct nitra- 
tion of tyrosine is a mixture of o-nitrotyrosine, m. p. 231° (decomp.), 
with the meta-isomeride, the former being the chief product. The 
nitrotyrosine prepared by Inouye (A., 1912, i, 922) by the hydro- 
lysis of nitrated silk fibroin is now proved to be identical with the 
synthetic o-nitrotyrosine, the identity being demonstrated by direct 
comparison and by conversion of both with ammonium thiocyanate 
and acetic anhydride into 2-thio-4-m-nitro-p-hydroxybenzylhydan- 
toin. The two fractions, m. p. 216° and 233° respectively, obtained 
by Inouye were both of o-nitrotyrosine, the second fraction being 
the purer. D. ¥. TF. 


Steric Hindrance. G. Reppe.ien (Ber., 1915, 48, 1462—1472). 
—Great caution is required in drawing conclusions as to the 
chemical affinity of a substance from its rate of reaction, because 
the rate of reaction may be very different for compounds of approxi- 
mately equal affinity towards the same reagent (compare Reddelien, 
A., 1915, i, 257). Classes of compounds suited to the illustration of 
this point are the additive compounds of various aromatic ketones 
with nitric acid, and the ketone anils. 

Thus benzophenone, phenyl p-tolyl ketone, phenyl o-tolyl ketone, 
and phenyl mesityl ketone combine slowly with nitric acid (D 1°40) 
at the ordinary temperature, forming compounds of the type 
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CRR/O,HNO,, the derivatives of the first two ketones having respec- 
tively m. p. 59—60° and 30—31°, whilst those of the third and 
fourth are oily. Hydrolysis by water effects an almost complete 
fission of these compounds into their components, but the reaction 
is reversible, and if diluted nitric acid is used two layers are 
obtained, the upper consisting of a mixture of the ketone and 
ketone-nitrate, whilst the lower layer is almost pure nitric acid. By 
determining the content of nitric acid in the upper layer, after 
equilibrium is reached, the degree of hydrolysis of the ketone-nitrate 
can be calculated, and it is found that the results are comparable 
for the whole class, nitric acid (D 1°362) hydrolysing approximately 
20—25%, whilst acid of D1°326 hydrolyses approximately 35—40%. 
By shaking the pure ketones with acid of these respective strengths, 
the reversibility of the reaction can be demonstrated, although the 
final equilibria do not quite coincide with those obtained by “hydro- 
lysis with the corresponding acid, possibly owing to the difference 
in the conditions caused by the formation of some free nitric acid 
during the hydrolysis and the removal of some acid during the 
synthetic process. These ketones therefore exhibit comparable 
affinity towards nitric acid, but the rate of combination varies 
widely, benzophenone being most rapid and phenyl mesityl ketone 
most sluggish. 

A similar investigation was also made with benzophenoneanil, 
benzophenone-p-tolil, benzophenone-m-tolil, benzophenone - 0- toltl, 
CPh,:N-C,H,Me (yellow needles, m. p. 50—51°), phenyl p-tolyl 
ketone anil, C,H,Me-CPh:NPh (a yellow oil, b. p. 233°/13 mm.), 
phenyl o-tolyl ketone anil, and benzophenone mesil, 

CPh,:N-C,H,Me, 

(deep yellow plates, m. p. 68°). When the constituents of these 
compounds are heated with a little of the corresponding amine 
hydrobromide (Reddelien, A., 1914, i, 695) for thirty to forty-five 
minutes, equilibrium mixtures are obtained containing 63—71% 
of the condensation product. The rate of reaction, however, differs 
immensely, and comparisons can be made by noting the respective 
times required for the disappearance of the colour of an alcoholic 
solution to which a definite amount of hydrochloric acid has been 
added ; the anils have a decided colour, especially in the presence of 
the acid, whilst the products of fission are colourless. The effect 
of the ortho-substituents is most marked, whereas that of a meta- 
or para-substituent is very slight. This result appears to confirm 
the views of Pfeiffer (A., 1911, i, 788), who has suggested that in 
the hydrolysis of an anil addition of water occurs primarily at the 
carbon atom of the -C:N--group. DF. Ee 


Configuration of the Two Oximes of Phenyl! a-Naphthvl 
Ketone. Mario Berri and Amos Beccronint (Gazzetta, 1915, 45, 
ii, 219—224).—When subjected to the Beckmann rearrangement 
by treatment with phosphorus pentachloride, the unstable oxime, 
m. p. 127°, of phenyl a-naphthyl ketone (compare Betti and Pocci- 
anti, A., 1914, i, 550) is converted into the a-naphthalide of benzoic 
acid, and has, therefore, configuration I. Similarly, the stable 
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oxime, m. p. 161°, yields the anilide of a-naphthoic acid, and con- 
sequently corresponds with formula II (compare also Poccianti, 
A., 1915, i, 822): 


C,oH,"C-C,H, C,oH,"C-C,H, 
HO- N-OH 
(I.) (II.) 
T. H. P. 


Action of Oxalyl Chloride on Dianthryl. C. Lizsermany, M. 
Karpos, and G. Miute (Ber., 1915, 48, 1648—1653).—The reaction 
by which anthracene was converted into aceanthrenequinone and 
anthracene-9-carboxylic acid (A., 1911, i, 202) has been applied 
to dianthryl. It is found that the nuclei are not severed, but that 
the chief product is a diquinone, mixed with related carboxylic 
acids, which can be separated by reason of solubility differences. 
Compared with the analogous anthracene derivatives (loc. cit., 
and A., 1911, i, 387; 1913, i, 883) the new compounds are deeper 
in colour. 

Dianthryl, obtained by the reduction of anthracene with tin 
and a solution of hydrogen chloride in glacial acetic acid, was 
stirred in the cold with oxalyl chloride, alaminium chloride, and 
carbon disulphide. The black product was decomposed by water, 
freed from the solvent, and then boiled with dilute hydrochloric 
acid. The insoluble residue was then boiled with 5% sodium 

ly: «he carbonate, which dissolved the small 
an 7? D>—CO amount of acids, and the remaining 
Pgs OP nk. | ketone was finally dissolved by a hot 
<— a —CO solution of sodium hydrogen sulphite, 
a, gine Sg reprecipitated by sulphuric acid, and 
ee ie crystallised from a large volume of 
io ek benzene. 

Bisanthrylacediquinone (10 : 10/-diaceanthrenediquinone), annexed 
formula, is a bright red powder, m. p. above 350°, which forms a 
yellow oxime and a dark red phenylhydrazone. 

The mixture of acids obtained by acidifying the above sodium 
carbonate extract was warmed with a suspension of calcium 
carbonate in water. This gave a solution of a calcium salt, from 
which dianthryltetracarbozylic acid, annexed formula, was isolated 
MH y(COH) ._, CgHg(CO,H). 
CO,H —a —— So 
as an orange powder, which loses water at above 110°. The re- 
maining acids were liberated from the insoluble calcium salts and 
extracted with boiling glacial acetic acid. This dissolves diace- 
anthrenequinonemonocarboxylic acid (1), a brick-red powder, leav- 
ing the dicarboxylic acid (II), which has a chocolate colour. 


CO——_oH O,H 
! Pe ak, OO His 
aa Noa’? CO,H 


(I.) 


C-CO,H, 
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¢O—\_o.n C,H, (CO,H) 

I as 5 OUI tas, x 

COC 20-0 000g 
(II.) 


J. C. W. 


The Benzylidenementhones. Eyvinp Baprker (Bull. Soc. 
chim., 1915, [iv], 17, 374—380. Compare Martine, A., 1904, i, 
903).—The benzylidenementhone hydrochloride, m. p. 140°, 
obtained by Wallach (A., 1899, i, 532), when acted on b 
aluminium chloride in benzene solution, yields the diphenylmenthyl- 
methane, m. p. 160°5—161°5° (compare A., 1907, i, 857). The 
original menthone derivative must therefore have the constitution 


ii. (compare Martine, Joc. cit.). A small amount 


of an isomeric diphenylmenthylmethane, m. p. 135—-136°, was also 
obtained, and was sondidered, as coming from the oily isomeride 
of the starting material, which was found to be present to the 
extent of 25%. This oil when isolated and acted on in alcoholic 
solution by potassium yielded a benzylidenementhone, b. p. 189°/ 
12 mm., which is a stereoisomeride of the two benzylidenementhones 
obtained by Martine (loc. cit.). This compound is a bright yellow 
liquid, Di’ 1:0105; nf 1°5403; [a] —82°23’ in benzene solution. 
With hydrochloric acid in acetic acid solution, it yielded the 
original oily compound, and with potassium cyanide in alcoholic 
solution, it yielded a number of isomeric cyano-derivatives, 
Oy <in — saa With hydroxylamine, it gave an additive 
product, m. p. 160°, identical with that obtained by Martine from 
its isomerides (loc. cit.). With magnesium phenyl bromide in 
ethereal solution, it gave a diphenylmenthylmethane, m. p. 
156—157°, stereoisomeric with the two mentioned above. W. G. 


Determination of Constitutions in the Campbene Group. 
VI. Isomerism of Methylcamphenilol and Camphene Hydrate. 
Osstan Ascuan (Annalen, 1915, 410, 222—239. Compare A., 1910, 
i, 709; 1911, i, 794, 796, 797; 1913, i, 886).—Since the conversion 
of camphene through the hydrochloride into camphene hydrate is 
effected without change in the camphene skeleton (A., 1911, i, 794), 
the structure of the hydrate must be represented by the annexed 

formula. This is the same as that ascribed b 
CH,"CH—CMe, = Moycho and Zienkowski (A., 1905, i, 654) to 
| H, | methylcamphenilol. The two substances, how- 
CH bi ee ever, are certainly not identical, and are there- 

. fore to be regarded as_ stereoisomerides. 
Attempts to detect camphene hydrate in the preparation of methy]l- 
camphenilol from camphenilone and magnesium methyl iodide have 
not been successful. 

Camphene hydrochloride, prepared from camphene and ethereal 
hydrogen chloride at the ordinary temperature or in the cold, or 
from borneol or tsoborneol and phosphorus pentachloride, yields 
the same camphene hydrate by treatment with milk of lime; 
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methyleamphenilol is not formed in any case. Camphene hydro- 
chloride, bornyl chloride, and isobornyl chloride, therefore, are 
identical substances. 

Camphene hydrate yields a phenylurethane, C,;H.30.N, crystals, 
m. p. 89°, and by boiling with acetic anhydride and anhydrous 
sodium acetate is partly decomposed into camphene and water 
and partly esterified, the resulting acetate, CH,*CO-O-C,)H,,, b. p. 
103—105°/14 mm., Di5 0°9852, yielding a mixture, probably of 
camphene hydrate and isoborneol, by hydrolysis. Methyl- 
camphenilol, complete directions for the preparation of which from 
magnesium methyl iodide and camphenilone (m. p. 41—41°25°; 
[a]° + 30°05° in 50°46% absolute alcoholic solution) and its purifica- 
tion are given, has m. p. 96° (Moycho and Zienkowski, loc. cit., 
give 117—118°) and [a]j! + 12°7° in 47°47% alcoholic solution. Its 
phenylurethane has m. p. 126°. When heated with acetic 
anhydride, methyleamphenilol is mainly converted into an acetate, 
b. p. 100—102°/11 mm., Dj} 1:003, [a], +18°9°, and, unlike 
camphene hydrate, is not decomposed into camphene and water to 
any great extent. Similarly, methyleamphenilol is only slightly 
attacked by boiling glacial acetic acid and sodium acetate, whilst 
camphene dente is almost completely converted into camphene. 

The following simple test is given for distinguishing between 
borneol, isoborneol, methyleamphenilol, and camphene hydrate. 
The alcohol, 0°5 gram, dissolved in the cold in 0°5 c.c. of glacial 
acetic acid, is treated with about 0°05 gram of 50% sulphuric acid, 
and the solution is heated to visible boiling for not more than 
about ten seconds, and is at once cooled to 10°. Borneol only 
dissolves in the boiling liquid, and at once crystallises on cooling. 
The solution of isoborneol becomes distinctly turbid at 10°, and 
clarifies again at 18—20°. The solution of methylcamphenilol 
does not become turbid on cooling, whilst that of camphene hydrate 
is turbid even while boiling, and yields two distinct phases on 
cooling. C. 8. 


Determination of Constitutions in the Camphene Group. 
VII. Camphenonic Acid and its Optically Active Components. 
Osstan AscHAN (Annalen, 1915, 410, 240—256. Compare preceding 
abstract)—[With W. Forsman.]}—d/-Camphenonic acid, formerly 
obtained by the dry distillation of dl-camphenic acid (A., 1911, i, 
797), is now prepared in better yield by boiling the acid with 
acetic anhydride and subsequently distilling in a current of carbon 
dioxide. It does not form a semicarbazone, but yields an ozime, 
crystals containing C,H,, m. p. 173°. The acid does not form a 
benzylidene derivative, is not attacked by chromic and acetic acids 
or alkaline permanganate, and reacts only slowly with a boiling 
mixture of 1°42 and 1°5 nitric acids; its formula is therefore most 

- probably that annexed. The acid is reconverted 
CH,*CH-CMey into dl-camphenic acid by boiling alcoholic sodium 
| H, ethoxide. It forms an ethyl ester, C),H,O3, and 
CH,*C-—CO amide, four-sided plates or leaflets, m. p. 184—185°, 

GO. =: 2nd is converted by sodium and boiling ethyl alcohol 

. partly into camphenic acid by hydrolysis and partly 
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into dl-camphenolic acid, CyH,,(OH):CO,H, large, monoclinic 
prisms, m. p. 99—100°, by reduction. 

| With R. Cottanper.|—When the camphene used for the pre- 
paration of camphenic acid is relatively strongly dextrorotatory, 
the latter yields by dehydration, in addition to dl-camphenonic 
acid, a small quantitv of d-camphenonic acid, needles containing 
1H,O, m. p. 70° or 105—106° (anhydrous), [a]? +79°1° in abso- 
lute alcohol, which forms a chloride, m. p. 40—45°, and an amide, 
plates, m. p. 152°5—154°, [a]? + 56°6° in alcohol, and is converted 
into d-camphenic acid by fusion with potassium hydroxide. 
lCamphenonic acid, prepared in a similar manner to the d-acid, 
the initial material being a strongly levorotatory camphene, 
resembles its d-isomeride in the magnitudes of its physical con- 
stants; the lamide has m. p. 152°5—154° and [a]? —58°3° in 
alcohol. A solution in water of equal weights of the d- and J/-acids 
yields dl-camphenonic acid by crystallisation; a mixture of the 
active amides yields the racemic amide. C. 8. 


Camphorated Chloral. D. E. Tsakxatoros (J. Pharm. Chim., 
1915, [vii], 12, 355—358)—Camphorated chloral is prepared by 
mixing equal weights of camphor and chloral. It is a very viscid 
liquid. 

The melting point of mixtures of camphor and chloral contain- 
ing increasing quantities of camphor is gradually lowered until the 
mixture is liquid at the ordinary temperature and contains about 
40% of camphor. By the further addition of camphor (until the 
mixture contains 65% of camphor) another point is reached beyond 
which the mixture remains solid with an increasingly high melting 
point until the melting point of pure camphor (176°) is reached. 
The occurrence of this region of great viscosity is considered by 
the author to indicate the existence of a definite compound of the 
two substances. H. W. B. 


Composition of Wood Turpentine. Maxwertt Apams (J. Ind, 
Eng. Chem., 1915, '7, 957—960).—Almost all the constituents of the 
oleo-resin of three varieties of West American pine examined, 
Pinus ponderosa, P. Jeffreyi, and P. monophylla, were found in the 
wood turpentine of the corresponding wood. The oil from the 
wood of P. monophylla, obtained by distillation on an oil-bath 
under diminished pressure, had the following constants: D' 0°9702, 
np 1°4771, [a]? +21°15°, and a-pinene, B-pinene, and cadinene were 
identified in it. The volatile oil from Jeffrey pine-wood contained 
90—95% of n-heptane, together with traces of limonene and possibly 
citronellal. The oil from yellow pine-wood, P. ponderosa, had 
D® 0°8626, n 1°4727, [a], —13°15°. Limonene and a- and 
B-pinene were identified in it, and on fractionation it behaved very 
similarly to the oil obtained from the oleo-resin. G. F. M. 


Norwegian Oil of Turpentine. H. W. Fosse (Ber. Deut. pharm. 
Ges., 1915, 25, 303—-313).—The author has examined the oil obtained 
by boiling the woody roots of the pine and the fir with so-called 
sulphite liquor under 6—8 atmos. The crude oil is yellowish- 
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brown, has b. p. 157—160°, D™ 0°8918, [a]? +7°8°, and contains 
terpenes, sesquiterpenes, resins, and sulphur compounds belonging 
to the mercaptan series; the last, which are probably produced 
during the process of manufacture, can be almost entirely removed 
by treatment with bleaching-powder and hydrochloric acid. 
d-Pinene and sylvestrene have been identified; the presence of 
cadinene has not been established with certainty. C. 8. 


Definition, Classification, and Evaluation of Caoutchoucs. 
I. Two New Constants of Caoutchoucs. I. I. OsTRoMISsLENSKI 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1374—1401).—The elastic 
properties of caoutchoucs and their property of becoming vulcanised 
when treated with sulphur are associated, not merely with natural 
caoutchouc, but with a more or less typical state of matter, to 
which the author gives the name of the “ elastic” or “ caoutchouc ” 
state. This condition is exhibited only by amorphous compounds 
of high molecular weight and colloidal properties, and its degree 
of stability varies widely with substances of different composition 
and structure. To substances capable of existing in this elastic 
state the name “resinoids” (in Russian, rezina=caoutchouc) is 
given. The elastic condition of matter exists only over a definite 
interval of temperature; thus, below —20° natural caoutchouc 
loses its elastic properties and becomes leathery. To the tempera- 
ture at which a substance is transformed into the elastic condition 
the name “temperature of elasticity’ is given, and to the tempera- 
ture at which the elastic properties are completely lost the name 
“fatal temperature.” These temperatures vary with the composi- 
tion and structure of the caoutchouc, and are affected by admixture 
of extraneous substances, the former being higher than the latter 
temperature with all resinoids; both temperatures are altered by 
vulcanisation. All caoutchoucs obtained by direct heating of 
By-dimethylerythrene at temperatures between 50° and 170°, in 
presence or absence of a catalyst, exhibit one and the same tempera- 
ture of elasticity. Depression or elevation of the temperature of 
elasticity of any given caoutchouc is accompanied by a correspond- 
ing change in the fatal temperature. 

A caoutchouc with which the temperature of elasticity, the fatal 
temperature, and the interval between these agree approximately 
with the corresponding constants for natural caoutchouc is termed 
a “normal” caoutchouc. Simple resinoid is the name given to a 
homogeneous caoutchouc-like substance, of which the principal part 
consists of one and the same compound. A complex resinoid, on 
the other hand, is formed of a mixture of substances of different 
composition or structure, each of which separately may have nothing 
in common with caoutchouc. Harries has suggested that a caout- 
chouc be termed normal if the products yielded when its ozonide is 
decomposed by water are the same as those obtained from the 
ozonide of Para caoutchouc, but Steimmig (A., 1914, i, 307) found 
that, unlike the ozonide of Para caoutchouc, the ozonides of all 
synthetic caoutchoucs yet obtained from isoprene give, when decom- 
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posed with water, acetonylacetone and succinic acid in addition to 
levulinaldehyde. 

Only caoutchoucs which, according to the author’s definition, are 
normal and stable are of wide applicability in practice. Regener- 
ated caoutchouc, prepared by treatment of old rubber with alkali, 
is a typical abnormal caoutchouc with a temperature of elasticity 
lying above 100°, and varying with the conditions of the regenera- 
tion and vulcanisation and with the condition of the original waste 
rubber used. Up to the present time-no means have been dis- 
covered of converting regenerated caoutchouc into normal caout- 
chouc. The following caoutchoucs are abnormal: those obtained 
by polymerisation of isoprene in presence of an alkali metal with 
or without barium peroxide, those obtained by isomerisation, and 
all the known polymerides of By-dimethylethylerythrene. Normal 
caoutchoucs are: erythrene-caoutchoucs, obtained either by the 
action of zinc dust on caouprene bromide or by the action of an 
alkali metal on erythrene; isoprene-caoutchoucs obtained in small 
yield by direct heating of isoprene, or by the action of an organic 
or inorganic peroxide, or by the action of a peroxide followed by 
that of an alkali metal; those obtained by the simultaneous action 
of barium peroxide and sodium on B-myrcene. The properties of 
an ideal caoutchouc are outlined. . oi. 


Two New Constants for Caoutchoucs: Elasticity Point and 
Fatal Temperature. I. I. Osrromisstensk1 and (Muue.) I. M. 
KevpasinskAsa (J. Russ. Phys. Chem. Soc., 1915, 4'7, 1401—1441. 
Compare preceding abstract).—The elasticity point is defined as 
the temperature at which the temperature curves of the different 
properties characterising the elastic condition of a caoutchouc cease 
to be analytical curves. This temperature and the fatal tempera- 
ture represent characteristic constants for resinoids, and in par- 
ticular for caoutchoucs, similar to the melting point of a crystal- 
line solid or the boiling point of a liquid. These temperatures 
may be measured in colloidal solutions, and, unlike viscosity, 
surface tension, etc., they do not change with lapse of time and 
do not depend on the nature of the solvent. The elasticity point 
and the fatal temperature of a solution of caoutchouc may be 
determined by means of either the viscosity, or the density, or the 
surface tension at different temperatures, all three methods giving 
perfectly identical results; an apparatus is described by means of 
which the viscosity and surface tension may be measured simul- 
taneously. The presence of foreign substances and the nature of 
the solvent are not reflected in the elasticity point and the fatal 
temperature of caoutchouc solutions if the final condition of aggre- 
gation of the solvent and the concentration of the solution at the 
experimental temperature remain unchanged. These two tempera- 
tures serve to identify or differentiate caoutchoucs and furnish a 
basis for the more rational classification of caoutchoucs and caout- 
chouc-like compounds. There is evidence in support of the assump- 
tion that these temperatures represent, for colloids in general and 
not merely for caoutchoucs, the first constants which are invariable 
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with reference to time. The paper contains a considerable mass 
of data relating to the physical constants of solutions of various 
caoutchoucs in different solvents. ZT, sas Be 


Bixin. I. J. Rinkes (Chem. Weekblad, 1915, 12, 996—1000).— 
The empirical formula of bixin is Cy;H,,0,. On ozonisation, methyl- 


bixin yields an ozonide, from which methylglyoxal has been 
isolated. A. J. W. 


Physiological Theory of Chlorophyll. E. G. PrinesHrmm 
(Ber. Deut. bot. Ges., 1915, 33, 379—385) —A discussion of Ivanovski’s 


paper (A., 1915, i, 705). N. H. J. M. 


Azafrin. III. C. Ligsermann and G, Miate (Ber., 1915, 48 
1653—1660. Compare A., 1913, i, 889).—Azafrin has now been 
converted into an iodide and reduced to an oil by catalytic means, 
but neither product agrees with the formula, C,;H,.O;, which has 
been assigned to the pigment. Since the compounds with acids 
on which much had been based are unstable and amorphous, and 
all the substances are difficult to burn, the question of a formula 
is left open again. 

Azafrin gives a greenish-black compound with formic acid, which 
dissolves in acetic acid with a deep violet colour. When the hydro- 
chloric acid compound is treated with an alkali, it gives a chlorine- 
free, colourless substance, which may be related to a pale yellow 
compound which is obtained by boiling azafrin with glacial acetic 
acid or dimethylaniline. The sodide, obtained by the addition of 
iodine in a benzene solution, crystallises in almost black, stout 
columns, m. p. 145° (decomp.), which dissolve in chloroform or 
alcohol with deep blue or violet colours. The colour is destroyed 
by sulphurous acid, but reappears on boiling off the agent. The 
reduction product, obtained by catalytic means, is a colourless oil 
which corresponds best with C,,H;, .. ;,0;, and methylazafrin gives 
a similar substance, CyoHss ., y90;. Bixin behaves in the same way 
on reduction, but does not form an iodide. J.C. W. 


A Chemical Paradox. O. pr Vries (Chem. Weekblad, 1915, 12, 
1000—1001).—The intense violet-red coloration produced with 
methyl-orange by deliquesced zinc chloride is not due to acidity of 
the solution, but to the formation of a complex red derivative. 
This explains the apparent paradox that the red solution seems to 
be neutralised (yellow) by addition of acid and then acidified (red) 
by addition of excess of acid. A. J. W. 


The Newer Theories of Tanning. R. Laurrmann (Kolloid 
Zeitsch., 1915, 17, 37—44).—A review of recent theories of the 
nature of the tanning process, in which a comparison is made 
between the theories which ascribe the action to chemical changes 
and those in which the tanning is attributed to physical changes. 
A feature common to both groups is that the active agents are 
assumed to be colloidal substances, or, at any rate, substances of 
high molecular weight. H. M. D. 
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3-Methylcoumarin. H. Srmonis [with Gotpenzwetc] (Ber., 1915, 
48, 1583—1585).— Von Pechmann has shown (1884) that phenols 
with a second hydroxyl group in the meta-position, such as 
resorcinol and orcinol, condense readily with malic acid under the 
influence of concentrated sulphuric acid to form coumarins, but 
that phenol itself gives no weighable quantity of coumarin. The 
present author found that it was sometimes advisable to use diluted 
sulphuric acid in these coumarin syntheses (A., 1908, i, 339), and 
has therefore applied his 73% acid to the condensation of phenol 
with malic and a-methylmalic acids. The yields are found to be 
improved, but are still far from satisfactory, being 1 gram of 
coumarin from 37 grams of malic acid and 1°5 grams of 3-methy]l- 
coumarin from 80 grams of a-methylmalic acid. J.C. W. 


The Coumarin Condensation. Biman Binart Dey (T., 1915, 
107, 1606—1651).—The condensation of phenols with acetone- 
dicarboxylic acid, ethyl oxalacetate, B-ketonic esters, ethyl a-chloro- 
oxalacetate, and ethyl sodiomalonate has been thoroughly investi- 
gated. The products obtained in all the cases, with the exception 
of the ketonic esters, were derivatives of coumarin-4-acetic acid. 
The methods by which the constitutions of these are determined are 
discussed, as well as the action of alkalis on them. Most of the 
acids seem to exist in two forms; the first apparently changes into 
the second on keeping or on boiling with a solvent, but it cannot 
be regenerated from the ultimate product. As space isomerism 
ideas cannot apply to these cases, it is suggested that the first 
product is a mixture of two forms, one of which is labile. Thus, 
in the case of acetonedicarboxylic acid, this in the enolic form 

CO,H-CH:C(OH)-CH,°CO,H + C,H,-OH 
may react in two ways and would give two different coumarins 


(I and II): 


0 Oo 
er rat om 
| | Jom | | Jon, 
a eal hie Mais 
C-CH,-CO,H C:CH-CO,1 


(I.) (IL.) 
The form II would change into I on heating in a solvent. This 
involves the assumption of a mobile hydrogen atom in the system 
*CH,°C:CH-, and such has been advocated in the case of the very 
closely allied glutaconic acid systems -CO-CH,-CH:CH-CO,H and 
-CO-CH:CH-CH,°CO,H (Thorpe, T., 1911, 99, 2188). 

Derivatives of a-Naphthol.—An intimate mixture of a-naphthol 
and acetonedicarboxylic acid was carefully dissolved in concentrated 
sulphuric acid, and next day the mass was poured into ice-water, 
The crude product had m. p. 212—213°, but the 1:2-a-naphtha- 

rone-4-acetic acid, 4 ra ya 
ied : O,,H,C-CH,-COot 
with alcohol or acetic acid, formed slender, yellow plates, m. p. 
181°. Both substances lost carbon dioxide at higher temperatures, 


obtained after boiling 
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yielding 4-methyl-1:2-a-naphthapyrone. The acid was converted 
into an ethyl ester, clusters of long needles, m. p. 139°, an anilide, 
short, green prisms, m. p. 264° (decomp.), an amide, aggregates 
of hard prisms, m. p. 262°, and also nitrated to 6-nttro-1:2-a- 
naphthapyrone-4-acetic acid, C,,HgO,N, yellow nodules, m. p. 212°. 
The latter compound changed into 6-nitro-4-methyl-1 : 2-a-naphtha- 
pyrone, C\4H,O,N, at its m. p., and this was also prepared by 
nitrating 4-methyl-1:2-a-naphthapyrone. This nitro-compound was 
boiled with sodium hydroxide solution, when the pyrone ring was 
opened and f-4-nitro-l1-hydrozry-2-naphthylcrotonic acid, 
NO,°C,,H;(OH)*CMe:CH-CO,H, 

was formed, which gave a sodium salt, deep red needles, and melted 
and lost water again at 128—130°. The nitro-compound was also 
oxidised by alkaline permanganate to 4-nitro-l-naphthol-2-carb- 
oxylic acid, m. p. 214° (decomp.), and it was further reduced to 
6-amino-4-methyl-1 :2-a-naphthapyrone, C,,H,,O,N, long, yellow, 
lustrous needles, m. p. 243°; hydrochloride, decomp. 276—278°, 
acetyl derivative, soft, colourless needles, m. p. 277—278°, benzoyl 
derivative, clusters of long needles, m. p. 261—262°. The methyl- 
naphthapyrone was also boiled with phosphorus pentasulphide and 
xylene, when 2-thto-4-methyl-1 : 2-a-naphthapyrone, 


o—-& 
One<onrrd F 


was obtained in small, yellow prisms with green reflex, m. p. 
187°. This was desulphurised by boiling with mercuric oxide in 
benzene, and was also converted into the oxime of 4-methyl-1 : 2-a- 
naphthapyrone, soft, yellow needles, m. p. 235°. In the same way 
the ethyl ester of the original acid was transformed into ethyl 
2-thio-1 : 2-a-naphthapyrone-4-acetate, C,;H,,0,8, deep golden-yellow 
needles, m. p. 146°. 

Derivatives of B-Naphthol.—Acetonedicarboxylic acid condensed 
with B-naphthol to form 4:3-B-naphthapyrone-l-acetic acid, 
C,;H,,O,; the first precipitate had m. p. 202—203°, but the re- 
crystallised acid, yellow needles, melted and changed into 1-methy]l- 
4:3-B-naphthapyrone at 191°. The silver salt, methyl ester, pale 
yellow plates, m. p. 187°, and ethyl ester, colourless plates, m. p. 
164°, were prepared. The acid was hydrolysed by boiling with 
sodium hydroxide, to B-2-hydrozy-l-naphthylglutaeconte acid, 
CO,H:CH,°C(C,,H,-OH):CH-CO,H, a yellow powder with an agree- 
able odour, which melts at 174° and changes into t-methyl-4: 3-B- 
naphthapyrone. The latter substance was converted into 2-thio-I- 
methyl-4 : 3-B-naphthapyrone, C,4H,O8, yellow sheaves, m. p. 199°, 
and this gave the ozime of 1-methyl-4:3-8-naphthapyrone, 
C,,H,,0O,.N, lemon yellow needles, m. p. 197°. 2-Chloro-l-methyl- 
CMe:CCl 
O—-CO’ 
by chlorination or by condensing f-naphthol with ethyl a-chloro- 
acetoacetate. The 1-methyl-4:3-8-naphthapyrone was hydrolysed 
by alcoholic potassium hydroxide to B-2-hydrozy-1-naphthylcrotontc 
acid, QH-C,,>Hy*CMe:CH-CO,H, colourless plates, m. p. 146° (loss, 


4:3-B-naphthapyrone, C,H, m. p. 135°, was prepared 
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of H,O), and the chloro-derivative was hydrolysed to a-chloro-B-2- 
hydrozy-\-naphthylerotonic acid, m. p. 148°. The ethyl ester of 
the original 4:3-8-naphthapyrone-l-acetic acid suffered condensa- 
tion in concentrated sulphuric acid at 120—130° to 5-hydroxy-2- 
ketoperi-peri-naphthindenofuran, annexed formula. This crystal- 
CH CH lised in soft, yellow needles, m. p. 280—282° 

GN 4 (decomp.), exhibited intense green fluorescence 
OH-C7 \7 NCO in alcohol, and gave a sodium salt, orange-red 
O prisms, an acetate, short, yellow needles, m. p. 

‘(is ie 211—212°, a benzoate, clusters of soft needles, 
\ m. p. 207°, and a methyl ether, m. p. 224—229°. 
é Derivatives of Resorcinol_—Freshly prepared 
7-hydroxycoumarin-4-acetic acid (Burton and Pechmann, A., 1891, 
672) has m. p. 209—210°, but the recrystallised substance has m. p. 
201°. On boiling with alkalis, it changes into 8-2 :4-dihydroxy- 
phenylglutaconic acid, the disilver salt of which is yellow. Ethyl 
7-hydroxycoumarin-4-acetate was obtained in the usual way or by 
the condensation of resorcinol with ethyl sodiomalonate. It has 
m. p. 157°, and yields an acetyl derivative, C,;H,,O,, soft, snow- 
white needles, m. p. 124°, and a benzoate, long needles, m. p. 126°. 
Methyl 7-methoxrycoumarin4-acetate, C,,H,,0;, was prepared by 
the action of methyl sulphate. It formed rosettes of silky needles, 
m. p. 122°, and was hydrolysed to 7-methoxycoumarin-4-acetic acid, 
slender prisms, m. p. 187°; ethyl ester, m. p. 105°. This acid was 
also obtained by condensing resorcinol monomethyl ether with 
acetonedicarboxylic acid, and it changed on melting into 7-methoxy- 
4-methyleoumarin, m. p. 159°. 3:6 : 8-7'richloro-7-hydrozy- 


coumarin-4-acetic acid, annexed formula, 


4 +3 was prepared by direct chlorination. It 
OH’ ' ico changed on melting, m. p. 246°, into 
Gh , ccl 3: 6 : 8-trichloro -7 - hydroxy-4-methyl- 
\ANZG coumarin (Fries and Lindemann, A., 


O-CH, 00,8 1914, i, 570), and was transformed by 
boiling with alcoholic potassium hydroxide into 4:6-dichloro-5- 
hydroxy-\-carboxycoumarone-2-acetic acid, 


nam Col 
es CoH Cl 6.CH,-COW? 
long needles, m. p. 256—257° (decomp.). 

Derivatives of Quinol.—Quinol reacted feebly with acetonedicarb- 
oxylic acid, better with the ester, giving ethyl 6-hydroxycowmarin- 
4-acetate, C)3H,,O;, which crystallised in fern-like needles, m. p. 
174—176°. 

Derivatives of Catechol—-A very small yield of 8-Aydroxry- 
coumarin-4-acetic acid, C,,H,O;, short needles, m. p. 228—230° 
(decomp.), was obtained by condensation with acetonedicarboxylic 
acid. 

Derivatives of the Cresols——The 7-methylcoumarin-4-acetic acid 
obtained from m-cresol (Fries and Volk, A., 1911, i, 204) yielded 
the anilide, blunt needles, m. p. 250°, and 3:6-dichloro-7-methyl- 
coumarin-4-acetic acid, C),HgO,Cls, colourless plates, which changed 
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on fusion, m. p. 231—232°, into 3 : 6-dichloro-4 : 7-dimethylcoumarin, 
needles, m. p. 214°. The latter was synthesised, for comparison, 
from chlorocresol and ethyl a-chloroacetoacetate. p-Cresol was con- 
verted into 6-methylcowmarin-4-acetic acid, long needles, m. p. 
181° (changing into 4:6-dimethylecoumarin, m. p. 148°); ethyl 
ester, silky needles, m. p. 131°, anilide, m. p. 242—243°. The acetic 
acid was chlorinated, and the 3-chloro-6-methylcoumarin-4-acetic 
acid so obtained formed silvery needles, m. p. 163—164° (changing 
into 3-chloro-4:6-dimethylcoumarin, m. p. 159°), and _ yielded 
1-carboxy-4-methylcowmarone-2-acetic acid, m. p. 244° (silver salt) 
on boiling with alcoholic potassium hydroxide. o-Cresol was con- 
densed with acetonedicarboxylic acid in the presence of alcohol to 
ethyl 8-methylcoumarin-4-acetate, C,4H,,0,, m. p. 114°, from which 
the free acid was obtained in slender needles, m. p. 184° (changing 
into 4 :8-dimethylcoumarin, C,,H,jO,, m. p. 118°). 

Derivatives of Orcinol.—5-Hydrozxy-7-methylcoumarin-4-acetic 
acid was obtained in almost colourless needles, m. p. 260—265°, 
which changed into an anhydride at 150—160°, into B-2:6-di- 
hydroxy-p-tolylglutaconic acid (silver salt) when boiled with alkalis, 
and into porsellinic acid on oxidation. The ethyl ester formed 
pale yellow, silky needles, m. p. 119°, and yielded a sodiwm salt, an 
acetate, soft needles, m. p. 139°, and a benzoate, colourless plates, 
m. p. 165°. On methylation with methyl sulphate, the acid gave 
methyl 5-methory-7-methylcoumarin-4-acetate, slender prisms, m. p 
133°; the free acid, C,,H,.0;, formed colourless needles, m. p. 205° 
(changing into 5-methoxy-4 : 7-dimethylecoumarin, m. p. 144°), 

Derivatives of 0-4-Xylenol.—6 :7-Dimethylcoumarin-4-acetic acid, 
C,3H,.0,, was obtained in needles, m. p. 198° (changing into 4:6:7- 
trimethylcoumarin, m. p. 169°), and converted into the ethyl ester, 
m. p. 145°, the anilide, m. p. 259-—260°, the 8-nitro-compound, pale 
yellow needles, m. p. 189—190°, and the 3-chloro-derivative, oblong 
plates, m. p. 194—196° (changing into 3-chloro-4:6:7-trimethyl- 
coumarin). The ethyl ester was transformed into ethyl 2-thio- 
6 : 7-dimethylcoumarin-4-acetate, C,;H,g0,8, orange needles, m. p. 
156°. 

Derivatives of Pyrogallol.—7 :8-Dihydroxycoumarin-4-acetie acid, 
C,,H,O,, hard needles, changed into 7:8-dihydroxy-4-methyl- 
coumarin (8-methyldaphnetin) on fusion, m. p. 214—215°. It gave 
an anilide, m. p. 270—272° (decomp.), and an ethyl ester, clusters 
of prismatic needles, m. p. 191° (dibenzoate, m. p. 128°). The ester 
was oxidised by lead peroxide to the quinone, ethyl 7:8-diketo- 
coumarin-4-acetate, which formed dark red scales, m. p. 170—175° 
(decomp.). Methyl 7:8-dimethoxrycoumarin-4-acetate was obtained 
in woolly needles, m. p. 139°, and hydrolysed to the acid, 
C,3H,.0,, m. p. 179°. 

Derivatives of Hydroquinol.—6 :7-Dihydroxycoumarin-4-acetic 
acid formed short prisms, m. p. 214° (changing into 4-methyl- 
esculetin, m. p. 264—265°), and gave an ethyl ester, stellar aggre- 
gates, m. p. 214°. 

Derivatives of Phloroglucinol.—5 :7-Dihydroxycoumarin-4-acetic 
acid, C,,H,O,4,H,O, was obtained in crystals, m. p. 204—205°, which 
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lost 2H,O at 140—150°, forming an anhydride, and gave a crystal- 
line silver salt. 

Derivatives of Chlorophenols.—p-Chlorophenol gave a poor yield 
of ethyl 6-chlorocoumarin-4-acetate, C,g3H,,O,Cl, soft, silky needles, 
m. p. 167°, and this was hydrolysed to the acid, slender needles, 
m. p. 182° (changing into 6-chloro-4-methylcoumarin, m. p. 185°). 
6-Chloro-m-cresol formed 6-chloro-7-methyleowmarin-4-acetic acid, 
C,.H,O,Cl, white flakes, m. p. 206°, the ethyl ester of which crystal- 
lised in flat needles, m. p. 184°. The acid changed into 6-chloro- 
4:7-dimethylcoumarin, m. p. 213°, on melting, and this was also 
synthesised by condensing chlorocresol with ethyl acetoacetate. 

Derivatives of m-Dimethylaminophenol.—The phenol was heated 
with ethyl acetonedicarboxylate, alcohol, and anhydrous zine 
chloride, and thus condensed to ethyl 7-dimethylaminocoumarin-4- 
acetate, C,;H,,O,N, which dissolved in alcohol with an intense 
bluish-violet fluorescence, and crystallised in slender, colourless 
prisms, m. p. 133°. The ester was carefully hydrolysed to the acid, 
sheaves of yellow needles, m. p. 168° (changing into 7-dimethyl- 
amino-4-methylcoumarin, m. p. 145°). 

Condensations with Ozxalacetic Ester.—p-Cresol yielded ethyl 
sami ps 
C(CO,Et):CH’ 
155—157°, which was hydrolysed to the acid, m. p. 208—210°. 
p-Chlorophenol gave ethyl 6-chlorocowmarin-4-carborylate, bright 
yellow needles, m. p. 96—97°; free acid, pale yellow needles, m. p. 
224°. 6-Chloro-m-cresol* condensed to ethyl 6-chloro-7-methy/- 
coumarin-4-carboxylate, golden-yellow needles, m. p. 117°; free acid, 
m. p. 246°. m-Cresol gave a small amount of ethyl 7-methyl- 
coumarin-4-carboazylate, soft, pale yellow needles, m. p. 94—96°; 
free acid, m. p. 200°. B-Naphthol yielded ethyl 4:3-8-naphtha- 
pyrone-4-carboxylate, C1,H,.0,, colourless prisms, m. p. 138°; free 
acid, m. p. 256°; white silver salt. 

Condensations with Ethyl a-Chloroacetoacetate——The ester was 
prepared by the action of sulphuryl chloride on ethyl acetoacetate, 
b. p. 105—110°/30 mm. pCresol gave 3-chloro-4:6-dimethyl- 
coumarin, C,,H,O,Cl, long, colourless needles, m. p. 160°. m-Cresol 
gave a much better yield of 3-chloro-4:7-dimethylcowmarin, pris- 
matic needles, m. p. 135°. o-4-Xylenol yielded 3-chloro-4 : 6 : 7-trt- 
methylcoumarin, long, colourless needles, m. p. 170°, which was con- 
verted into 2:4:5-trimethylcoumarilice acid, annexed formula, m. p. 

249—250° (decomp.), (si/ver salt), on boiling 


6-methylcoumarin-4-carboxrylate, CsH,;Me< m. 


O : ‘ ; : 

with alcoholic potassium hydroxide. This, 

Me/ & 2 \C:C0, H and most coumarone derivatives, was found 
an jf to give a violet solution in concentrated 


sulphuric acid, which became deep blue on 
warming. Phloroglucinol yielded 3-chloro-5 : 7-dihydroxy-4-methyl- 
coumarin, yellow needles, m. p. 306—308° (decomp.), which gave a 
dimethyl ether, m. p. 170°, a diacetate, silvery needles, m. p. 154°, 
and a dibenzoate, rhombic plates, m. p. 187°. Hydroxyquinol gave a 
poor yield of 3-chloro-6 : 7-dihydroxry-4-methylcoumarin, m. p. 259°, 
which formed a diacetate, m. p. 172°, and a dibenzoate, m. p. 193°, 
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a-Naphthol condensed to 3-chloro-4-methyl-1 :2-a-naphthapyrone, 
C,,H,O,Cl, long, stout needles, m. p. 225—227°. 

Condensations with Ethyl a-Chloro-oxalacetate.—m-Cresol yielded 
ethyl 3-chloro-7-methylcowmarin-4-carboxylate, sharp, colourless 
needles, m. p. 154°, which changed into 5-methylcoumarone-| : 2- 
dicarboazylic acid, m. p. 218—221° (silver salt), on boiling with 
alcoholic potassium hydroxide. o-4-Xylenol gave ethyl 3-chloro- 
6 : 7-dimethylcoumarin-4-carbozylate, clusters of white needles, m. p. 
177°, and this was converted into 4:5-dimethylcoumarone-l : 2- 
dicarboaylic acid, Cy.H, O;, short needles, m. p. 321—324° (sdver 
salt). The latter acid apparently gave 4:5-dimethylcoumarone on 
distillation with lime. J.C. W. 


The Residual Affinities in Benzopyrones. H. Simonis and 
A. Eis (Ber., 1915, 48, 1499—1516).— After a survey of the various 
suggestions as to the structure of the compounds formed by pyrone 
derivatives with acids, the authors describe a series of additive 
compounds prepared from 2 :3-dimethyl-y-benzopyrone with various 
acids and salts. They find that the use of a neutral solvent, such 
as ether or alcohol, favours the formation of additive compounds 
containing molecular proportions of the components, whilst the 
products obtained with the use of acidic solvents are constituted 
otherwise, generally containing a bimolecular proportion of the 
y-benzopyrone. The additive compounds undergo partial fission by 
water and complete fission by dilute aqueous acids. 

Dimethyl-y-benzopyrone reacts with cold concentrated hydro- 
chloric acid, giving an unstable hydrochloride, represented by the 
H,0,0,, H,,0:0-H 
H,U,U,, H,,U-0°Cl 
base is allowed to combine with hydrogen chloride in ethereal 
solution the unstable compound produced has the composition 
C,,H,O:OHCI, and crystallises in colourless needles. The hydro- 
bromide, C,,H,O-OHBr, colourless needles, m. p. 85—95°, and the 
hydriodide, C,,H,,O:OHI, yellow needles, were prepared by cooling 
a solution of the y-benzopyrone in the corresponding concentrated 
aqueous acid. : 

With mercuric chloride in alcoholic solution the y-benzopyrone 
reacts, giving colourless prisms, m. p. 188°, of a compound, 

C,,H,,0°0Cl-HgCl, 
but in concentrated hydrochloric acid the reaction gives rise to the 
compound (C,,H,,0:OCl),Hg,HCl, colourless prisms, m. pp. 
153—155°. By mixing their respective components in concen- 
trated hydrochloric acid solution, the following dimethyl-y-benzo- 
pyrone derivatives were prepared: aurichloride, 
(C,,H,,0:O0Cl1),AuCl,HCl,H,O, 
yellow needles, m. p. 161°; platinochloride, 
(C,,H,,0:O0C1),PtCl,,2HCl,2H,0, 
yellow needles, decomp. at 192°; uranyl chloride additive com- 
pound, (C,,H,,0°0Cl),U0,, yellow prisms; ferrichloride, 
(C,,H,,0°0Cl), FeCl, HCl, 
yellow needles, m, p. 116°, and (C,,H,,0),FeCl;, yellow prisms. 


formula , colourless needles, m. p. 88°; if the 
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Similarly in hydriodic acid solution there were prepared the addi- 
tive compounds, (C,,H,,0:O1),Cd,2HI,2H,O, pale yellow prisms, 
m. p. 103°, and C,,H,)0:OI-Bil,,2H1,H,O, red needles or prisms, 
m. p. 220—223°. 

In ethereal solution dimethylchromone and aniline condense 
together to form a compound, (C,,H,0O:OH),NPh, colourless 
prisms, m. p. 117°. 

A dibromide of dimethyl-y-benzopyrone has been described 
(Petschek and Simonis, A., 1913, i, 890), but hitherto it has been 
uncertain whether the bromine atoms are attached at the double 
bond or at the oxonium oxygen atom. When treated in ethereal: 
solution with mercuric chloride, a compound, 

(C,,H,,0:OCl),Hg,HBr, 
colourless needles, m. p. 155°, is obtained, closely resembling the» 
mercurichloride-hydrochloride described above. This result favours. 
the oxonium structure for the original dibromide. D. F. T. 


Influence of Constitution on the Basic Property of Oxygen:. 
I. Brosgenpra Naru Guosa (T., 1915, 107, 1588—1605).—The salt- 
forming power of an oxygen atom in various 6-membered ring 
systems has been studied in order to determine whether the basic 
function is influenced by the constitution of the molecule. For the 
purposes of comparison, the compounds have been tested with 
perchloric acid, and although special agents may combine with a 
given oxygen compound, it is regarded as having insignificant 
additive power if it forms no perchlorate. It is found that the 
power of bivalent oxygen to form salts is increased by the presence 
in the molecule of “ negative” groups, such as the ethylene linking, 
naphthalene or benzene nuclei, carbonyl or thiocarbonyl groups. 

Dioxan (ethylene ether), C,H,O., being saturated, forms no 
perchlorate or chloride. 

Dihydrobenzdioxin, C,H,:O,:C,H,, was prepared by boiling 
together catechol, ethylene dibromide, fused potassium carbonate, 
and a little copper bronze; b. p. 212—214°/757 mm., D? 1°180. 
It gives a dinitro-compound, colourless needles, m. p. 133—134°; a 
trinitro-derivative, colourless needles, m. p. 155°; a bromo-deriv- 
ative, b. p. 275—276°/754 mm.; and a dibromo-compound, colour- 
less needles, m. p. 138°, but forms no salts. 

1-Bromo-2-naphthol was heated in nitrobenzene with potassium 
carbonate and copper powder, and thus condensed to di-aB-naphth- 


dioxin, CijH, C,,»H,, which crystallises in pale yellow needles, 


m. p. 184—185°. This forms a green ferrichloride when ethereal 
solutions of the components are mixed; a dipicrate, chocolate- 
coloured needles, m. p. 156°; and a diperchlorate, Cyp9H,,0,,2HCIO,, 
purple needles. 

Diketodioxan (ethylene oxalate), C,H,°O,:C,O,, forms a dihydro- 
chloride, m. p. 152°, a dihydrobromide, m. p. 132° (decomp.), a 
dipicrate, yellow needles, m. p. 115°, and a perchlorate, 

C,H,0,,HCIO,. 
Diketodihydrobenzdioxin, C,H,:O,:C,0,, forms a dipicrate, m, px 
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112°, a disulphate, m. p. 271° (decomp.), a dihydrochloride, m. p. 
175°, and a diperchlorate. 

Molecular quantities of 2 :3-dichloro-a-naphthaquinone and pyro- 
gallol were heated in pyridine solution, when 4-hydrozy-6 :11-di- 
ketobenz-BB-naphthdioxin, 0, <OO' 8S oy OH, was ob- 
tained in purple needles, m. p. 288°. This gives an insoluble 
sodium salt, a green ferrichloride, an explosive, dark-coloured 
diperchlorate, a brown dihydrochloride, and an acetyl derivative, 
C,gHj O,, pale pink needles, m. p. 154°. 

Catechol was condensed with ethyl chloroacetate in the presence 
of sodium ethoxide to ethyl o-hydroxyphenoryacetate, 

OH-C,H,-O-CH,°CO,Et, 
colourless needles, m. p. 48°, ‘and this was condensed further, by 
boiling with concentrated hydrochloric acid, to ketodihydrobenz- 


Orc 
dioxin, CHO , colourless prisms, m. p. 135°. The latter 
2 


compound forms a dipicrate, m. p. 125°, a dihydrochloride, m. p. 
131°, a dinitrate, m. p. 113° (decomp.), and a déperchlorate, 
C,H,O;,2HC10,,4H,0. 

Benzdioxole (catechol methylene ether), dihydrodioxole (methyl- 
ene ethylene ether), tetrahydropyran, and dihydrobenzpyran are 
not soluble in acids. 

ee y-benzpyran, 

omen * 
_ OH<ocH, )°CH ’ 
forms a hydrobromide, with 4H,O, m. p. 217° (decomp.), a per- 
chlorate, with 2H,O, an explosive, yellow powder, and a platini- 
chloride, 2C,,H90.,H,PtCl,,2H,O, glistening, yellow plates. 

In addition to the known salts of coumarin, the following have 
been prepared: picrate, m. p. 112°, sulphate, m. p. 155—156°, and 
perchlorate, CyHgO,,HCIO,, a very deliquescent powder. 

2-Thio-1 : 2-benzpyran, O8.<07 Te forms a picrate, m. p. 
118°, a hydrochloride, pale yellow needles, m. p. 62°, and a per- 
chlorate. 

, eee , , 
4-Methylcoumarin, CHi< one “On yields a picrate, m. p. 65°, 
and a perchlorate. 4:6-Dimethylcoumarin forms a picrate, m. p. 
124°, a sulphate, m. p. 168—169°, a nitrate, m. p. 175°, and a 
perchlorate. 6:7-Dimethylcoumarin gives a picrate, m. p. 124°, a 
sulphate, m. p. 135°, a nitrate, m. p. 140—141°, and a perchlorate. 
The latter coumarin was fused with phosphorus pentasulphide, and 
thus converted into 2-thio-6 : 7-dimethyl-1 :2-benzpyran, 

O---CS 

C,H,Me,< On:CH! 
which crystallises in yellow needles, m. p. 159—160°, and forms 
the oxime, C,,H,,O,N, m. p. 215°, and phenylhydrazone, m. p. 
168°, of 6:7-dimethyleoumarin, when treated in the usual manner. 
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4:6:7-Trimethylcoumarin forms a picrate, m. p. 105°, a nitrate, 
m. p. 118° (decomp.), a sulphate, m. p. 92°, a perchlorate, and a 
platinichloride. This coumarin was also converted by fusion with 
phosphorus pentasulphide into 2-thio-4:6:7-trimethyl-1 : 2-benz- 


pyran, CsH,Me.< a golden-yellow needles, m. p. 158—159°, 


and from this, the oxime, very pale yellow needles, m. p. 179—180°, 
and phenylhydrazone, yellow needles, m. p. 147°, of 4:6:7-tri- 
methylcoumarin were prepared. 

—CO 


7-Hydroxy-4-methylcoumarin, OH: OBs< -On yields a 


mercurichloride, a picrate, m. p. 108°, a hydrochloride (also 
obtained by passing hydrogen chloride into a solution of resorcinol 
and ethyl acetoacetate in glacial acetic acid), a sulphate, m. p. 175° 
(decomp.), and a nies 

3-Acetylcoumarin, C, YP CH: BA ie forms a semicarbazone, m. p. 
231°, a picrate, m. p. 75°, a hydrochloride, m. p. 108° (decomp.), 
and a perchlorate. 


4-Methyl-1 : 2-a-naphthapyrone, ti yields a mer- 


curichloride, a picrate, m. p. 89°, a hydrochloride, m. p. 178° 
(decomp.), a sulphate, m. p. 62°, a nitrate, m. p. 78°, and a per- 
chlorate. It was also converted by fusion with phosphorus penta- 
sulphide into 2-thio-4-methyl-1:2-a-naphthapyrone, C,H,,O8, 
golden-yellow needles, m. p. 186°, and this forms a mercurichloride, 
a picrate, m. p. 167°, and a perchlorate. J. C. W. 


The Chemival Constituents of the Bituminous Tar Oils rich 
in Sulphur (Ichthyol Oils). I. Hetmurn Scueisier (Ber., 1915, 
48, 1815—1826).—By the dry distillation of certain bituminous 
minerals there may be obtained tar oils, from which medicinal 
preparations containing combined sulphur, for example, ichthyol, 
are produced. The crude oils are treated with sulphuric acid, 
which renders them emulsifiable with water after neutralisation, 
*probably due to a partial conversion into salts of ‘sulpho ’-acids. 
Little is known of the chemical nature of these oils. 

The author has examined samples of the crude oil from the Tyrol, 
and from South France, the present results referring to the 
material of the latter origin. By distillation under reduced 
pressure the oil was separated into fractions, all of which were 
found to include certain constituents which could be removed by 
treatment with sodium with formation of dark-coloured, insoluble 
compounds. The sodium compounds when treated with water 
yielded oils which were insoluble in aqueous alkalis and showed a 

marked tendency to polymerisation; it is therefore probable that 
these compounds contain an acidic methylene radicle, such as is 
present in the cyclo-pentadienes, indene, and fluorene. 

If the oil remaining after the sodium treatment is washed with 
dilute hydrochloric acid in order to remove basic constituents, the 
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residual oil is paler than the original, but the various fractions 
exhibit markedly similar chemical properties; a solution in light 
petroleum is turned brownish-red by sulphuric acid, the oil by 
itself being discoloured and reducing the sulphuric acid to sulphur 
dioxide; fuming nitric acid causes immediate inflammation; a 
mixture with phenanthraquinone in acetic acid solution gives a 
violet-red coloration on the addition of a drop of sulphuric acid, 
a reaction which is characteristic of certain of the alkylthiophens. 
The oils purified in this way still retain a small quantity of oxygen 
compounds, which can be removed by submitting them to treatment 
with a magnesium alkyl haloid, followed by sodium; it would thus 
appear that the oxygen constituents are of ketonic nature. 

The final pale yellow products still contained a very considerable 
proportion of sulphur; thus the fraction b. p. 170—180°/360 mm., 
D®° 0-901, contained 14°3% of this element. Judged by its sulphur- 
content, this liquid must consist largely of propyl- or butyl-thiophen 
or of isomerides of these substances. By treatment in light 
petroleum with acetyl chloride and aluminium chloride under pre- 
scribed conditions, this fraction yielded a mixture of acetyl deriv- 
atives, b. p. 118—127°, containing 17°7% sulphur; this mixture 
yielded a semicarbazone, m. p. 178—192°, the composition, 
C,oH,;ON,8, of which indicated it to be the semicarbazone of an 
acetylpropylthiophen or possibly of an isomeride or mixture of 
isomerides. 

The halogen elements and the mercuric salts proved of less value 
than acetyl chloride for the separation of definite constituents of 
the oils. A sample of crude Tyrol oil gave a fraction, b. p. 
130—140°, which yielded a mercurichloride, leaflets, m. p. 
189—193° (compare Steinkopf and Bauermeister, A., 1913, i, 427). 

The neutral constituents of the crude oil, which are removable 
by sodium, also contain combined sulphur, and the suggestion is 
made that these may be derived from condensed ring systems 
embodying the cyclopentadiene and the thiophen nuclei. 

D. F. T. 


Sulphones of the Thiophen Series. 0. Hinspere (Ber., 1915, 
48, 1611—1614).—When tetraphenylthiophen and 3:4-diphenyl- 
thiophen are warmed with glacial acetic acid and 30% hydrogen 
peroxide, they give yellow dioxides with high m. p.’s, which behave 
like sulphones, for they cannot easily be reduced. The sulphur in 
these compounds changes from bivalent to sexavalent, which is 
remarkable in view of the fact that thiophen derivatives are 
indifferent towards alkyl iodides. 

Tetraphenylthiophen (thionessal) was dissolved in hot acetic acid 
and warmed with 30% hydrogen peroxide (2}—3 mols.) for some 
hours. Tetraphenylthiophen dioxide, CyPh,SO,, separated on cool- 
ing, in deep yellow prisms, m. p. 265°. 3:4-Diphenylthiophen, 
C,H,Ph,S, was prepared by keeping 3: 4-diphenylthiophendicarb- 
oxylic acid (A., 1910, i, 335) molten for a time, and was crystal- 
lised from chloroform or acetic acid, in prisms, m. p. 114°. The 
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dioxide, C\,H,,0,8, formed pale yellow, slender needles, or prisms, 
m. p. 182°. 

Lanfry (A., 1911, i, 740) obtained a dioxide, C,H,O,S, from thio- 
phen by the action of hydrogen peroxide. This differs from the 
above compounds in having a low m. p., below —25°, and being 
easily reduced by zine and acetic acid, and it seems, therefore, not 
to be a sulphone. J. C. W. 


Veratrine and some of its Derivatives. II. Gro, B. Frank- 
FrorTeER and W. Krircnevsky (J. Amer. Chem. Soc., 1915, 37, 
2567—2569).—Alkaloids in general appear to form sparingly 
soluble additive compounds when treated in carbon disulphide 
solution with chloral or bromal. The compounds were more closely 
examined in the case of veratrine (cevadine) and cevine. 

By mixing a carbon disulphide solution of veratrine with suit- 
able quantities of chloral, two additive compounds, respectively 
2Cy.HyOgN,CCl,-CHO, m. p. 220°, and 2Cy.H,,O,N,3CCI,-CHO, 
m. p. 209°, were obtained (compare Frankforter, A., 1896, i, 497). 
Cevine gave an additive compound, C,,H,,0,N,CCl,-CHO, m. p. 
206—208°. In a similar way, with bromal there were obtained 
from veratrine and cevine respectively the compounds 

2C 32H gO N,CBr,°CHO, 
a bright yellow powder, m. p 162°, and 2C,,H,,.O,N,CBr,°CHO, a 
bright yellow powder, m. p. 106°. 

When dried at 130—140° for several hours the whole of the 
added chloral or bromal was expelled from these compounds. 

D. F. T. 


A New Oxidation Method. II. The Action of Aldehydes 
on Hydramines of the Pyrrolidine and Piperidine Groups. 
K. Hess, F. Merck, and Cr. Uisria (Ber., 1915, 48, 1886—1906. 
Compare A., 1914, i, 199; 1913, i, 1378).—An extension of the 
discovery that secondary hydramines of the pyrrolidine group can 
be converted by the action of formaldehyde into tertiary amino- 
ketones, an example already described being the conversion of 
the substance C,H,N*CH,-CHMe-OH into C,H,NMe-CH,-COMe. 
The reaction can be effected with other aldehydes, the products 
then being other 1-alkylpyrrolidyl ketones; primary alcohol deriv- 
atives can also be used in place of secondary alcohols, aldehydic 
compounds then being obtained. 

B-2-Pyrrylethyl alcohol, CjH,N-CH,°CH,°OH, prepared by the 
interaction of magnesium pyrryl bromide and ethylene oxide in 
ether—benzene solution, is a colourless oil, b. p. 102—104°/0°06 mm., 
which can be reduced in acetic acid solution by hydrogen and 
platinum-black with formation of 8-2-pyrrolidylethyl alcohol, 
C,H,N-CH,°CH,-OH, a basic, highly refractive, viscous oil, b. p. 
78—80°/0°036 mm. This reacts with formaldehyde in alkaline 
solution at 110—124°, giving B-l-methyl-2-pyrrolidylethyl alcohoi, 
C,H,NMe-CH,-CH,-OH, a somewhat viscous liquid, b. p. 
110—112°/14 mm., and in solution in hydrochloric acid, yielding 
a compound, probably 1-methyl-2-pyrrolidylacetaldehyde, 

C,H,NMe-CH,°CHO, 
d 2 
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a mobile, highly refractive oil, b. p. 79—80°/15—16 mm., of 
unpleasant, pungent odour ; picrate, indistinct crystals. This differ- 
ence between the action of formaldehyde in hydrochloric acid and 
in alkaline solutions seems to be a general one, as the following 
results show. 

8-6-Picolyl-2-ethyl alcohol when reduced by sodium and alcohol 
or by hydrogen and ag yields B-6-methyl-2-piperidylethyl 


alcohol, CH "oo i Ste: NH CE: CH,°CH,°OH, in two geometrical 


isomerides, a less soluble a-form, polygonal tablets, m. p. 99°, and 
a more soluble 8-form, b. p. 115—117°/22 mm. These two com- 
pounds were converted by formaldehyde in the presence of hydro- 
chloric acid into two isomeric 1:6-dimethylpiperidyl-2-acetalde- 
hydes, basic, mobile oils of narcotic odour, b. p. 84—85°5°/18 mm. 
and 85—87°/21 mm. respectively, picrates, prisms or tablets, m. p. 
178°, and indistinct crystals, m. p. 135° respectively; the former 
base gave a mirror-like deposit of silver from silver nitrate solution, 
and with phenylhydrazine produced a phenylhydrazone which 
crystallised in needles; it was also reconverted 7 hydroxylamine 
in warm aqueous solution into the original methylpiperidylethyl 
alcohol. 

8-2-Piperidylethyl alcohol reacted with formaidehyde in dilute 
hydrochloric acid solution at 120—125°, giving 1-methyl-2-piperidyl- 


acetaldehyde, CH;<ott?.wyi2>CH-CH,CHO, a mobile oil of 


narcotic odour, with Ssleuae properties; picrate, prisms, m. p. 
154°. 

a-Pyrrolidylethyl alcohol, C,H,N-CHMe-OH, is able to react in 
the general manner, not only with formaldehyde, but also with 
other aldehydes. The product with formaldehyde solution in the 
presence of hydrochloric acid at 120° is 1-methylpyrrolidyl methyl 


m; —on,> NMe, an oil of the usual narcotic odour, b. p. 


56—57°/26. mm.; picrate, m. p. 174—175°. Acetaldehyde under 
similar conditions gives rise to l-ethyl-2-pyrrolidyl ethyl ketone, 


aon >= b. p. 68—70°/17 mm., and benzaldehyde to 


H,— 
1-benzyl- heiescieb methyl ketone, ae hae 


139—141°/21 mm.; picrate, m. p. 163°. 


2-Pyrryl propyl ketone (Oddo, A., 1910, i, 426) was reduced with 
sodium and alcohol to a-2- pyrrolidylbutyl alcohol, 


“~ A oi >OH-Cl -CHPr-OH, 


needles, m. p. near 60°; - p- 102—104°/19 mm. (picrate, prisms, 
m. p. 103°), which on treatment with formaldehyde solution in 
the presence of hydrochloric acid at 125—130° gave a substance, 
probably 1-methyl-2-pyrrolidyl propyl ketone, 


g CH 
HL -NMe> CH OOP», 


ketone, 


ae b. p. 
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a colourless oil, b. p. 83—85°/35 mm.; this reacts with hydroxyl- 
amine in aqueous solution, yielding the original pyrrolidylbutyl 
alcohol. ' 
y-2-Piperidylisopropyl alcohol reacts with formaldehyde in 
aqueous solution containing ee a, . 115—128°, yield- 


ing 1-methylpiperidyl-2-acetone, CU CHIN “NM, He Son- *CH,°COMe, 


a colourless, mobile oil, b. p. 82—84°/19 mm., 210°/738 nim. (auri- 
cblerid>, prisms, m. p. 115—116°; picrate, yellow needles, m. p. 
160—161°), which may be identical with tsomethylpelletierine 
(Piccinini, A., 1899, i, 829). 

The course of the above condensations with formaldehyde prob- 
ably passes through the intermediate formation of a compound 
of the type of aldehyde-ammonia, for example, in the case of 
eae alcohol the compound would have the structure 


i OH OE: CHEt-OH, in which the group attached to 
the nitrogen subsequently oxidises the neighbouring alcoholic group. 
Indeed, if formic acid is present, this substance undergoes oxidation 
more readily than the hydroxyl of the group attached at the 
2-position of the molecule, and the action of formaldehyde in 
aqueous solution containing formic acid at 110—115° produces 
carbon dioxide and a-l-methyl-2-pyrrolidylpropyl alcohol, 


H,—-CH 
tae Meo OE’ ‘CHEt-OH, 

a liquid, b. p. 83°/14—15 mm. ; picrate, needles, m. p. 153—154°. 

Details are given of a method for the quantitative demethylation 
of scopoline with potassium permanganate solution, the product 
being pure norscopoline. 

The action of hydroxylamine on many of the above ketonic 
derivatives in regenerating the original secondary or primary 
alcohol, as described above, is explained as a reversal of the process 


by which the ketonic compounds are produced, as represented by 
the typical example: 
CH, --CH, sole te CH, 
so 
én, -NMe >CH-COPr + H,0 H..NMe '>CH*CPr(OH), = 
“i 
¢H,-N(CH, one CHP:-OH 2 


en E> CH: ‘CHPr-OH + CH,0. 


Indeed, it is possible to rw ey "the presence of formaldehyde in 
the solution which has been treated with hydroxylamine. 


mF. T 


The Halogen Pyrroles. II. K. Hess and F. Wissine (Ber., 
1915, 48, 1884—1886. Compare A., 1914, i, 725).—By the action 
of chlorine on magnesium pyrryl bromide prepared from pyrrole 
and magnesium ethyl bromide, the authors have produced a chloro- 
pyrrole (loc. cit.). Ina similar manner by the addition of a 
cooled ethereal solution of bromine to an ethereal solution of 
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magnesium pyrryl bromide, followed by successive treatment with 
ice-cold water, distillation of the ether, and distillation of the 
aqueous residue under reduced pressure, the authors have obtained 
an oil which solidifies to colourless crystals ; these doubtless consist 
of bromopyrrole, but the substance is exceedingly unstable, and 
decomposes in a few minutes, when dry, with a feeble explosion. 

If the aqueous residue obtained in the course of the above 
method of preparation is distilled with steam under ordinary 
pressure, a highly refractive oil, probably a decomposition product 
of the above bromopyrrole, is obtained, the composition of which 
indicates it to be a bromodipyrrole, C,H,N.Br. 

With iodine it was not found possible to isolate any reaction 
product, decomposition setting in immediately. D. F. T. 


The Alkylation of Pyrroles. III. K. Hess, F. Wissina, and 
A. Sucuier (Ber., 1915, 48, 1865—1884. Compare A., 1914. i, 725). 
—In an attempt to prepare phyllopyrrole by the interaction of 
ethyl bromide and magnesium 2:3:5- -trimethylpyrryl bromide, the 
authors have obtained the isomeric compound with the ethyl group 
attached at the nitrogen atom, together with basic products, the 
chief of which is proved to be 2 2:3:5- -trimethy]-3-ethylpyrrolenine. 

The 2:3:5-trimethylpyrrole was prepared by a modification of 
the method of Fischer and Bartholomiaus (A., 1912, i, 297). The 
most favourable conditions were investigated for the formation of 
the pyrrolenine product, the chief factors being the temperature and 
the duration of the action of the ethyl bromide on the magnesium 
compound ; the mixture of the reagents with ether was therefore 
kept at the b. p. of the solvent for fifty hours. The reaction 
product, from which unaltered trimethylpyrrole was removed by 
coupling with diazobenzenesulphonic acid, was distilled, the frac- 
tion, b. p. 53—-54°/22 mm., consisting of 2:3:5-trimethyl-3-ethyl- 
Brg TD b. p. 158--159°/742 mm.; pierate, 
needles, m. p. 188—190° (decomp.); mercurichloride, colourless 
needles, m. p. 122°; platinichloride, orange red crystals, m. p. 195° 
(decomp.) ; the m. p., 65—66°, of the crystalline aurichloride proved 
the distinct nature of this base from a somewhat similar product 
of Ciamician and Anderlini (A., 1889, 58). That the base is not a 
pyridine derivative was proved by oxidation with potassium per- 
manganate giving only oxalic acid, but the final demonstration 
of its identity was made by an independent synthesis. 2:5-Di- 
methyl-3-ethylpyrrole, a colourless oil, b. p. 112°/42 mm. (picrate, 
yellowish-red and amorphous; mercurichloride, amorphous), ob- 
tained by heating ethyl 2:5-dimethyl-3-ethylpyrrole-4-carboxylate 
with sulphuric acid, when converted into the corresponding mag- 
nesium pyrry! iodide derivative and treated with an _ ethereal 
solution of methyl iodide, gives as reaction product a mixture of 
phyllopyrrole and the above 2:3:5-trimethyl-3-ethylpyrrolenine. 

The second fraction from the distillation of the product from the 
interaction of magnesium 2:3:5-trimethylpyrryl bromide and ethyl 
bromide had b. p. 85—87°/22 mm. and contained a substance of 


pyrrolenine 
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the composition Cy, H,;N, identical with the product previously 
described as C,H,;N (Hess and Wissing, A., 1914, i, 725); picrate, 
golden-yellow, microscopic prisms, m. p. 140—141°, The third 
fraction, b. p. 114—115°/26 mm., contained a substance isomeric 
with phyllopyrrole, probably 2:3:5-trimethyl-1-ethylpyrrole ; 
mercurichloride, crystalline. 

An extension of the above reaction was made to magnesium 
2:3-dimethyl-5-ethylpyrryl bromide, which on treatment with an 
ethereal solution of ethyl bromide gave 2: 3-dimethyl-8 :5-diethyl 
pyrrolenine, b. p. T70—73°/26 mm., 173°/726 mm.; picrate, yellow, 
m. p. 190°; mercurichloride, needles, m. p. 115°; platinichloride, 
orange-coloured granules, m. p. 169° (decomp.) ; aurichloride, 
granules, m. p. 97—-98°, or tablets with }EtOH, m. p. 215° 
(decomp.). 

The authors maintain the correctness of the statement (Hess and 
Wissing, Joc. cit.) that the ethylation of pyrrole by the action of 
ethyl bromide on magnesium pyrryl bromide is 2-ethylpyrrole, and 
not 3-ethylpyrrole, as stated by Oddo and Mameli (A., 1914, i, 80, 
1142). ; D. F. T. 

The Constitution of the Nitropyrrole-2-carboxylic Acids. 
Wituiam J. Hare and Wituiam V. Hoyt (J. Amer. Chem. Soc., 
1915, 37, 2538—2552).—Three nitropyrrole-2-carboxylic acids are 
known, the first, m. p. 146°, having been obtained by Ciamician 
and Danesi (A., 1882, 875) from pyrocoll by nitrating and hydro- 
lysing the resulting dinitropyrocoll. By the nitration of methyl 
pyrrole-2-carboxylate, Anderlini (A., 1890, 66) was able to obtain 
two other nitropyrrole-2-carboxylic acids, m. p. 217° and 161° 
respectively. The present investigation deals with the positions of 
the nitro-group in these three isomerides. 

By the action of sodium nitromalonaldehyde, NO,Na:C(CHO),, 
on glycine ethyl ester hydrochloride in alcoholic solution, ethyl 
B-nitro-B-aldehydoethylideneaminoacetate, 

CHO-CH(NO,)-CH:N-CH,°CO,Et, 

is obtained as pale yellow prisms, m. p. 104° (phenylhydrazone, 
crystalline), which in alcoholic solution under the inftuence of a 
little sodium hydroxide readily undergoes further condensation to 
(NO,)=—=—CH. 
H:C(CO,Et y>NH, almost 
colourless prisms, m. p. 174°. The analogous methyl ester, almost 
colourless prisms, m. p. 198°, can be prepared in a ‘similar manner 
(compare Anderlini, Joc. cit.). Hydrolysis of the ethyl ester 
yielded 4-nitropyrrole-2-carboxylic acid, m. p. 217°, identical with 
Anderlini’s product, of which the constitution is thus proved. 

The constitution of the remaining nitropyrrole-2-carboxylic acids 
should be capable of decision by the fact that the 3-nitropyrrole- 
2-carboxylic acid should, on elimination of carbon dioxide, yield 
the same nitropyrrole as the above 4-nitropyrrole-2-carboxylic acid. 
The only nitropyrrole known was prepared by Angeli and Alles- 
sandri (A., 1911, i, 397), who on rather slight evidence described 
it as 4-nitropyrrole, Their decision, however, is justified by the 


ethyl 4-nitropyrrole-2-carboxylate, ‘ 
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action of heat on 4-nitropyrrole-2-carboxylic acid when mixed with 
naphthalene, which effects the formation of a nitropyrrole identical 
with that obtained by these investigators, who, however, over- 
looked the fact that the simple nitropyrrole, m. p. 63°5°, readily 
polymerises to a 4:4/-dinitrodipyrrole, yellow prisms or platelets, 
m. p. 101°, for which the constitution Ne 

O(NO,)"CH-CH-C(NO, 

oH hn on a: — HCH 

is suggested; in aqueous solution an equilibrium mixture of the 
two forms is apparently produced. 

When the nitropyrrole-2-carboxylic acid, m. p. 146°, was heated 
with naphthalene under pressure in a similar way, the same 
mixture of 4-nitropyrrole, m. p. 63°5°, and 4:4/-dinitrodipyrrole, 
m. p. 101°, was obtained, so that this acid must be 3- -nitropyrrole- 

2-carboxylic acid. The third acid, m. p. 161°, which the authors 
found to be obtained most conveniently from the residues obtained 
in the nitration of pyrocoll, decomposes only slowly when heated 
with naphthalene, and only a small amount of an unstable, yellow 
oil was obtained ; this oil is probably 2-nitropyrrole, the instability 
of which is to be expected by analogy to the a-nitro-derivatives of 
thiophen and furan. D. ¥. F. 


Action of Alkalis on the Nitrosoamines of 4-Piperidone 
Derivatives. Eric Dopprett Evens, EpGar Cranruorne GIFFoRD, 
and Waiter Epwarp Lamsourne Grirritus (T., 1915, 107, 
1673—1677).—Francis has shown (T., 1912, 101, 2358) that nitroso- 
triacetonamine is quantitatively converted into phorone, water, 
and nitrogen in the presence of a small quantity of an alkali. 
This catalytic action of hydroxyl ions has been further investi- 
gated in the case of other nitrosoamines (Francis, Geake, and 
Roche, T., 1915, 107, 1651), and the present paper deals with 
some of the materials used in that study. 

The oxalates of the substituted diacetonamines separate when 
diacetonamine oxalate is condensed with aldehydes in alcoholic 
gees The yields obtained by the authors were: isobutyl-, 

80%; phenyl-, 62%; cinnamyl-, 60%; tsovaleryl-, 60%; vinyl-, 60% ; 
anisyl-, 50% ; p-tolyldiacetonamine oxalate, 50%; n-butyldiaceton- 
amine oxalate, 42%; heptyl-, 40%; and n-propyldiacetonamine 
oxalate, 26%, which indicates the relative reactivity of the 
aldehydes. 

The oxalates were converted into the nitrosoamines by means of 
sodium nitrite. The following nitrosoamines appear to be new: 
nitroso propyldiacetonamine, CyH,.O.No, m. p. 28°; nitroso-n-butyl- 
diacetonamine, CyyH,,0.No, m. p. 44°; nitroso-p-tolyldiacetonamine, 

C,,H,,0.N,, an oil; mitrosocinnamyldiacetonamine, C,;H,,0.No, 
m. p. 126°; nitrosovaleryldiacetonamine, C,,H0,N>, m. p. 59°; 
nitrosoheptyldiacetonamine, C,,H.,O.N>, an oil; and nitrosoanisyl. 
diacetonamine, C,,H,g0,No, m. p. 74°. 

Few of these nitrosoamines gave analogues of phorone as readily 
as nitrosotriacetonamine. Thus nitrosophenyldiacetonamine, m. p. 
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75° (Kohn and Wenzel, A., 1907, i, 237), when warmed with alcohol 
containing a little sodium ethoxide, gave a-phenyl-e-methyl-A® 
hexadien-y-one, CMe,.-CH-CO-CH:CHPh, as a yellow oil which 
spontaneously changed to the white dimeride, m. p. 88°. Nitroso- 
anisyldiacetonamine gave a quantitative yield of a-pmethozy- 
phenyl-e-methyl-A*-hexadien-y-one, 
CMe,:CH-CO-CH:CH:C,H,OMe, 
large, yellow plates, m. p. 56°. Nitrosocinnamyldiacetonamine 
readily gave a-phenyl-y-meth yl-A*"¢-octatrien-e-one, 
CMe,:CH-CO-CH:CH-CH:CHPh, 
which crystallised in yellow needles or plates, m. p. 87°5°, and 
formed a hexabromide, m. p. 160°. Nitrosoisobutyldiacetonamine, 
m. p. 56° (¢bid.), yielded a small amount of By-dimethyl-Av$-octadien- 
e-one, CMe,:-CH-CO-CH:CH-CHMe,, b. p. 93—98°/11 mm., 
D*5 0°8804, aj’ 1°48056, the tetrabromide of which had m. p. 
76—77°. 
The other nitrosoamines gave oils with pleasant odours, like 
phorone, but they could not be purified. J.C. W. 


Transformation of Maleic Acid into Succinic Derivatives 
with the Help of Pyridine Bases. O. E. Lurz (J. Russ. Phys. 
Chem. Soc., 1915, 47, 1549—1561. Compare A., 1910, i, 879).— 
Maleic acid gives well-characterised acid salts with a- and B-pico- 
lines and with commercial lutidine and collidine. In alcohols 
and, to some extent, in other solvents these salts undergo isomeric 
change into anhydropicoliniumsuccinic and similar acids, which 
may also be obtained by the action of the above bases on dl-bromo- 
succinic acid; if the latter is replaced by /-bromosuccinic acid, the 
optically active anhydropicoliniumsuccinic acids are obtained. In 
the case of the acid B-picoline salt of maleic acid, heating at the 
melting point suffices to cause the above transformation. Similar 
changes accompany the action of pyridine on fumaric or itaconic 
acid, but they are not observed with citraconic or mesaconic acid. 

a-Picoline’ H ydrogen maleate, C;NH,Me,C,H,O,, has m. p. 


76—77°. 

dl-A nhydro-a-picoliniumsuccinic acid, i yar Cn, 0) 
has m. p. 175—176° (decomp.), and the optically active compound 
obtained from J/-bromosuccinic acid, m. p. 178—179° (decomp.), 
[a], +19°6° in dilute hydrochloric acid. 

B-Picoline hydrogen maleate, C;H,NMe,C,H,O,, melts below 80°, 
but the liquid solidifies immediately to dl-anhydro- B-picolinium- 
succinic acid, C,H,,O,N, m. p. 1785—179°5° (decomp.). 
d-A nhydro-B- picoliniumsuccinic acid, obtained from B-picoline and 
l-bromosuccinic acid, has m. p. 175—-177° and [a], +4°8° in dilute 


hydrochloric acid. 
— H)-C,NH,Me, 


O, 
C 
prepared from commercial lutidine, b. p. "54 —158°, has m. p. 
170—172° (decomp.), and the d-isomeride, obtained from [-bromo- 


a* 


dl-Anhydrolutidiniumsuccinic acid, 


| 
| 
| 


ee ens meee + 
= A = 


a ee ee en ee 
= ae 


= 
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succinic acid and lutidine, has m. p. 168—170° (decomp.) and 
[a], +3°8° in dilute hydrochloric acid. 

Collidine hydrogen maleate, CsH,,N,C,H,O,, prepared from com- 
mercial collidine, b. p. 168—170°, has m. p. 103—104°, and in 
presence of methyl or ethyl alcohol gradually undergoes conversion 
CH(CO,H)-C,H,,N 0 
oo C 
which decomposes at 172—173°; d-anhydrocollidiniumsuccinie acid, 
prepared from collidine and /-bromosuccinic acid, has m. p. 
168—169° (decomp.) and [a], +4°2° in dilute hydrochloric acid. 

Tt. HH. P. 


into dl-anhydrocollidiniumsuccinice acid, 


Synthesis of 1-Methylpiperidine-2:6-dicarboxylic Acid. 
K. Hess and F, Wisstna (Ber., 1915, 48, 1907—1912).—In 
the course of an investigation of the degradation products of 
scopoline, the authors have obtained a tertiary dicarboxylic acid 
derivative of piperidine which proves to be identical with 1-methy]l- 
piperidine-2 :6-dicarboxylic acid, of which a method of synthesis is 
now described. 

Synthetic lutidine, b. p. 142—144°/733 mm., was oxidised with 
potassium permanganate to lutidinic acid, and the product sub- 
sequently reduced with colloidal platinum and hydrogen by the 
Paal-Skita method to hexahydro-2:6-lutidinic acid; reduction in 
aqueous solution with sodium amalgam gave a product which 
yielded a mixture of two hydrochlorides, prismatic needles, and 
hexagonal tablets, C;H,,0,NCl, probably derived from geometric- 
ally isomeric acids. The hexahydro-acid, in the form of its hydro- 
chdoride, was heated with formaldehyde solution at 135—140° 
for four hours, whereby the desired 1-methylpiperidine-2 :6- 
dicarboxylic acid, hexagonal tablets, m. p. 225° (decomp.), was 
obtained in almost quantitative yield; hydrochloride, polygonal 
tablets, m. p. 225—226° (decomp.); copper salt, long needles, 
decomp. near 235°. 

When piperidine is heated with formaldehyde solution at 
110—115° for four hours, almost equal quantities of methyl- 
piperidine and methylenepiperidine are obtained. D. F. T. 


Aromatic-Aliphatic Indigoid Dyes. W. Herzoa and Ap. 
Joutes (Ber, 1915, 48, 1574—1578).—Friedlinder has shown 
that the anilides of o-diketones condense readily with compounds 
containing the group *CO-CH,° to form indigoid dyes, and has pre- 
pared a large number of bi-aromatic, aromatic-cyclic aliphatic, and 
bi-cyclic aliphatic dyes by such means. Aromatic-aliphatic indigoid 
dyes have not been known hitherto, however, but some are now 
described. It is found that such a simple open-chain compound as 
methyl ethyl ketone does not contain a sufficiently reactive 
-CO-CH,° group, but the B-diketones condense quite readily. The 
new dyes contain the characteristic chromophoric group, 
*CO-C°C-CO-, of a vat dye, but although they behave as vat dyes 
they have no affinity for vegetable or animal fibres. They are 
more soluble and more fusible than the purely aromatic indigotins. 
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Acetylacetone (pentan-B8-dione) was condensed with  thio- 
naphthenquinone-anilide in hot acetic anhydride, and _ the 
product, ‘2-thionaphthen-3-pentanoneindigotin”  [2-B8-diketo-y- 


pentylidenethionaphthen] C,H, <> C:C(COMe),, separated on 


cooling in long, reddish-yellow, silky needles, m. p. 142—143°. A 
0°2% solution in chloroform is deep red, and the absorption band 
begins at 5834p and is complete after 571°5 yu. Acetonylacetone 
was also condensed with a-isatinanilide to form “2-indole-3- 
pentanoneindigotin” |2-B8-diketo-y-pentylideneindole|, 


CoH <p> 0: (COME), 


which crystallises in vermillion needles, m. p. 200° (decomp.), and 
exhibits partial absorption after 540 np and total after 528 up in 
a 0°2% solution in chloroform. Equimolecular quantities of 
benzoylacetone and a-isatinanilide were also condensed, with the 
formation of “ 2-indole-3-benzoylpropaneindigotin” [2-a-benzoyl- 


acetonylidencindole], CSH<yyq>C:CBzCOMe, which crystallises 
in fiery-red needles, m. p. 180—181°. J.C. W. 


2-Phenylquinoline-4-carboxylic Acid (Atophan) and its 
Oxidation Products. Rupotr Bornm and Konrap Bournor (Ber., 
1915, 48, 1570—1574).—In view of the interest in the fate of 
atophan in the human body, the authors have studied the effect 
on it of boiling alkaline permanganate, and have found that it 
suffers oxidation in two directions under the same conditions. In 
one reaction the pyridine ring is oxidised, and the chief product 
is 2-pheny]l-4 : 5-benzoxazole, whilst in the other the benzene nucleus 
is attacked, and the main product is the new 2-phenylpyridine- 
4:5:6-tricarboxylic acid. 

Pure 2-phenylquinoline-4-carboxylic acid has m. p. 212—213°, 
and is soluble in 20 parts of alcohol, 25 of methyl alcohol, 35 of 
acetone, and 250 of benzene at the boiling points of these solvents. 
The alkali salts are crystalline, and the sodium salt is only 
sparingly soluble in 15% sodium hydroxide. 

For the oxidation, the pure acid was boiled with alkaline per- 
manganate, and the 2-phenylbenzoxazole (benzenylaminophenol), 


C,H,<y>CPh, was removed as it was formed in a current of 


steam. The remainder was then filtered, rendered slightly acid by 
sulphuric acid, and evaporated until potassium sulphate crystal- 
lised out. The mother liquor from this was finally mixed with 
dilute sulphuric acid as long as a precipitate was formed. This 
consisted of an acid salt of the phenylpyridinetricarboxylic acid, 
from which the free acid was obtained by the action of hydro- 
chloric acid. From 20 grams of atophan, 2 grams of 2-phenylbenz- 
oxazole and 13 grams of the tricarboxylic acid were obtained. 
2-Phenyl pyridine-4 :5 :6-tricarboxylie acid, C\yHyO,N, crystallises 
in stout prisms with 1H,O from water in airtight vessels, or in a 
felted mass of slender needles if the solution is allowed to evaporate, 
a 2 
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and decomposes at 183—185°. The normal potassium, sodium, 
calcium, and cadmium salts are soluble, and the barium and silver, 
C,,H,O,NAg;,H.0, salts are almost insoluble. An acid potassium 
salt of the formula C,,H,O,N + C,,H,O,NK + 3}H,0 crystallises in 
large, very thin tablets. When boiled with acetic acid and acetic 
anhydride, the tricarboxylic acid changes into 2-phenylpyridine- 
4:5-dicarbozxylie acid, C,3H,O,N, which separates on cooling in 
pale yellow, silky needles or prisms, m. p. 248—250°. The alkali 
and barium salts are soluble, the si/ver salt is sparingly soluble, 
and an acid potassiwm salt, C,;HgO,N,C,,H,O,NK, crystallises 
readily in tufts of needles, decomp. 279°. The dimethyl ester 
forms colourless plates, m. p. 74°. J.C. W. 


Conversion of Hydroacridine into Acridine. J. Bors (Chem. 
Zentr., 1915, ii, 711; from Apoth. Zeit., 1915, 30, 406—407).— 
Acridine is obtained in 75% yield by heating hydroacridine for 
several hours at 100° with 78% sulphuric acid, fractionally pre- 
cipitating the resin from the aqueous solution of the reaction pro- 
duct by the addition of ammonia, and finally precipitating the base 
by further addition of ammonia. G. F. M. 


Spirans. VIII. A New Kind of Rearrangement with 
Oximes of Certain Ketones. Herrmann Leucus and Huserr 
Ravucu (Ber., 1915, 48, wong” —When the oxime of 2-0-carboxy- 


benzylhydrindone, CHENG 4)> CH ‘CH,"C,H,-CO,H, is 


heated with acetyl chloride in a  ealed tube at 95° there is 
obtained —— chloride and dihydrotsocoumarinhydrindone- 


spiran, C,H, GOOCH, whilst if the same reagents 


are allowed to ta at the ordinary temperature there is formed 
an intermediate product, the posse 4 of the corresponding 
imino-compound, OH. <y' 1 >C<ocNT NH, thon OH. greenish- 
yellow crystals, m. p. 223° (decomp.), which on successive treat- 
ment with water and sodium carbonate solution undergoes con- 
version into the above ketonic spiran compound. In this case, 
therefore, the action of acetyl chloride appears to have induced 
an interchange of positions between a hydrogen atom and a 
hydroxyl or acetoxy] radicle, thus giving rise to a compound which 
passes easily into the lactone. Phosphorus pentachloride effects 
the normal Beckmann rearrangement, the solution of the carboxy- 
benzylhydrindoneoxime in ether with this agent yielding a sub- 
stance, C,,H,,0,;N, probably 3-0-carboxybenzyldihydrocarbostyril, 


CpHi<co.4}H>CH-CH,-C,H,CO,H, needles, m. p. 235° 


(decomp.), together with the mene lactone, 1-hydrindone- 


dihydrocarbostyril-2 :3-spiran, C,H,y< -C oon a mink t ae tetra- 


gonal leaflets, m. p. 268°. The latter product predominated, but 
could be converted into the former by heating with diluted 
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sulphuric acid, the reverse change occurring at the m. p. of the 
carboxybenzyl compound. 

In an analogous manner the action of acetyl chloride on 2-benzyl- 
hydrindoneoxime (needles, m. p. 122—123°, to a turbid liquid 
which becomes clear at 131°) caused the formation of 2-benzyl- 


idenehydrindonimine hydrochloride, CH<¢c. Hach C:CHPh, 


yellow prisms, which when warmed with water or dilute hydro- 
chloric acid is converted into 2-benzylidenehydrindone. 

The above results, obtained by the action of acetyl chloride on 
the oximes of certain hydrindone compounds, supply another case 
of an oxidising effect produced by hydroxylamine. 

The compound obtained earlier by the rearrangement of the 
monoxime of bishydrindonespiran under the influence of phos- 
phorus pentachloride (Leuchs and Wutke, A., 1913, i, 973) can, in 
the light of the results now obtained with the oximes mentioned 
above, be definitely regarded as 1-hydrindonedihydrotsocarbostyril- 
2 :3-spiran. D. F. T. 


Reductions with a Solution of Sulphur in Alkali Sulphide. 
A. Copenzi (Chem. Zeit., 1915, 39, 859—860).—The sulphonic acids 
of azo-dyes can be readily reduced by boiling with a solution of 
sulphur in aqueous alkali sulphide under atmospheric or increased 
pressure, with the production of a good yield of the corresponding 
diamine. Thus a 90% yield of phenyl-pphenylenediamine was 
obtained from diphenylaminoazobenzenesulphonic acid (orange 
IV) by this treatment. The base on fusion with oxalic acid gave 
a dye which after sulphonation formed deep blue crystals, and by 
the Skraup reaction it was converted into 4-anilinoquinoline. The 
sulphonation, acetylation, and nitration of the base are described 
in detail. The preparation of phenylmethyl-pphenylenediamine, 
naphthylene-1 : 4-diamine, dimethylnaphthylene-1 : 4-diamine, phenyl- 
naphthylene-1 :4-diamine, and a-naphthylnaphthylene-1 : 4-diamine 
by the reduction of the corresponding azo-compound obtained by 
coupling the monamine with diazotised sulphanilic acid, is 
described. So, for example, a-naphthylamine was coupled with 
diazotised sulphanilic acid, and the ammonium salt of the resulting 
a-naphthylamineazobenzene sulphonic acid was boiled for three 
hours with the sodium polysulphide solution, and naphthylene-1 : 4- 
diamine isolated as its hydrochloride. p-Anisidine and m-phenet- 
idine were likewise prepared from the corresponding nitrophenol 
ethers by the sulphide reduction method in dilute alcoholic solu- 
tion. G. F. M. 


Diaminofluorenes. Herrmann Empe (Chem. Zentr., 1915, ii, 
277—278; from Apoth. Zeit., 1915, 30, 293—295).—3 : 3-’Dinitro- 
benzidine, obtained by the hydrolysis of dinitrodiacetylbenzidine 
with aqueous methyl-alcoholic potassium hydroxide, can be con- 
verted satisfactorily by successive diazotisation and treatment with 
alcohol into 3:3/-dinitrodiphenyl. This compound, on reduction 
with stannous chloride in acetic acid solution, is converted into 
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3:3/-diaminodiphenyl, prisms or needles, m. p. 93°5°; dihydro- 
chloride, crystals, decomp. near 300°; sulphate, more soluble in 
water than is benzidine sulphate; nitrate, pale brown needles, which 
carbonise above 200°; the Schiff’s base, obtained by condensation 
with formaldehyde, was of variable nature, and attempts to convert 
it into 3: 6-diaminofluorene, which was the aim of the investigation, 
failed. 

In the direct nitration of fluorene to dinitrofluorene, the main 
product is always the 2:7-compound ; reduction of the crude pro- 
duct with zinc dust and acetic acid yielded a mixture of bases, from 
which 2:7-diaminofluorene, prisms, m. p. 162° (acetate, decomp. 
at 274°), a base, possibly 2:6:7-triaminofluorene, m. p. 198°, and a 
new diaminofluorene, colourless needles (dihydrochloride, easily 
hydrolysed by water ; acetate, decomp. at 269°), were separated by 
fractional crystallisation from benzene. D. F. T 


New Pyridazinones (Ketotetrahydropyridazines). Lopovico 
MuncioLo (Gazzetta, 1915, 45, ii, 299—304).—It has been shown by 
Fischer (Annalen, 1886, 236, 147) and by Fittig (A., 1898, i, 196) 
that, when heated, hydrazones of y-keto-acids yield pyridazinones. 
From arylhydrazones of levulic and f-benzoylpropionic acids the 
author has prepared a number of these compounds. 

Levulic acid o-tolylhydrazone forms colourless prisms, m. p. 117°, 
and rapidly decomposes in the air. At 160—170° it undergoes a 
violent reaction, yielding 1-o-tolyl-3-methylpyridazinone, 


N(C,H,Me)*Nx ayy, 
CO<GH eon OOM. 


which forms colourless prisms, m. p. 65°, b. p. 330-—340° (decomp.). 

Levulic acid p-tolylhydrazone forms colourless prisms, m. p. 
93—95°, and 1-p-tolyl-3-methylpyridazinone, C,.H,,ON., slender 
plates, m. p. 59°. 

l-as-m-X ylyl-3-methylpyridazinone, C,,H,,ON,, forms tabular 
prisms, m. p. 81°, and decomposes violently at 160—170°. 

1-s-~-Cumyl-3-methyl pyridazinone, C,,H,,ON,, forms needles, 
m. p. 72° (impure), and decomposes violently at 160—170°. 

B-Benzylpropionic acid o-, m-, and ptolylhydrazones and 
as-m-xylylhydrazone were obtained as oils, remaining liquid at the 
ordinary temperature. 

3-Phenyl-1-0-tolylpyridazinone, C,,H,ON,, forms white, pris- 
matic needles, m. p. 118°; 3-phenyl-1-m-tolylpyridazinone, shining, 
straw-like chips, m. p. 84°; 3-phenyl-1-p-tolylpyridazinone, white, 
prismatic needles, m. p. 119°; 3-phenyl-l-as-m-xylylpyridazinone, 
C,,H,,ON,, colourless prisms, m. p. 138°; and 3-phenyl-1-s-p-cumyl- 
pyridazinone, C\g>H,ON>, prismatic needles, m. p. 130°. T. H. P. 


Pyrimidines. LXXVII. The Alkylation of 2-Thiolpyrim- 
idines. Treat B. Jounson and Ropert C. Moran (J. Amer. Chem. 
Soc., 1915, 3'7, 2591—2597).—Johnson and Haggard (A., 1915, i, 
88) have observed that the sodium salt of 2-allylthiol-4-methyl- 
dihydropyrimid-6-one exhibits exceptional behaviour towards alkyl 
haloids, and this being probably due to the influence of the allyl 
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radicle, the authors have investigated the effect of substituting the 
still more negative benzoyl radicle in place of the vinyl group. 

2-Benzoylmethylthiol-4-methyl-1 : 6-dihydropyrimid-6-one  (John- 
son and Moran, A., 1912, i, 913) does, in fact, react with bromo- 
acetophenone in the same way as the allyl analogue, producing 
6-benzoylmethoxy-2-benzoylmethylthiol-4-methylpyrimidine. The 
sodium salt also reacts with methyl iodide in alcoholic solution, 
giving 2-benzoylmethylthiol-1 : 4-dimethyl-1 : 6-dihydropyrimid-6-one, 
CH Oo N>CS-CH, Bz, prisms, m. p. 155°, which on hydro- 
lysis with hydrochloric acid gives 2:5-diphenyl-1:4-dithiene and 
1:4-dimethyluracil. With ethyl bromide, reaction occurred with 
the exclusive formation of 6-ethory-2-benzoylmethylthiol-4-methyl- 
pyrimidine, CH<COFY-S>cs-CH,Bz, flat prisms, with 
}AcOEt, m. p. 83°5°, or prisms, m. p. 86—88°, from light petrol- 
eum, which on hydrolysis gave 2:5-diphenyl-1:4-dithiene and 
4-methyluracil. Abnormal results were obtained with benzyl 
chloride, a mixture of which with the sodium salt of 2-benzoyl- 
methylthiol-4-methyl]-1 : 6-dihydropyrimid-6-one in ethyl-alcoholic 
solution yielded 6-ethoxy-2-benzoylmethylthiol-4-methylpyrimidine, 
whilst the product in methyl-alcoholic solution was the correspond- 
ing 6-methory-2-benzoylmethylthiolmethyl pyrimidine, 

cn<COMe)-N> os.cH,Bz 
CMe——-N* = 

slender needles, m. p. 143—-144°, which on hydrolysis with hydro- 
chloric acid gave 2:5-diphenyl-1:4-dithiene and 4-methyluracil. 
The possible mechanism of the formation of these abnormal 
products is discussed, the suggestion being made that the benzyl 
compound is actually first produced, but that successive addition 
of a molecule of the solvent alcohol and elimination of a molecule 
of benzyl alcohol occur with the production of the isolated alkyloxy- 


derivatives. x hh os 


A Synthesis of 1:4-Diazines [Pyrazines] and of New 
Derivatives of Chloral and Bromal. Sr. Mivovici and V. Tn. 
Bente (Bull. Sct. Acad. Roumaine, 1915, 4, 185—194).—Chloral and 
bromal condense with phenylaminoacetonitrile and its methoxy- 
derivative with the elimination of hydrogen chloride or bromide 
and water and the formation of derivatives of 1:4-diazine [pyr- 
azine). Thus chloral condenses with phenylaminoacetonitrile in 
anhydrous ether, the action being violent at first and completed 
on the water-bath. On cooling, the product sets solid, and by 
N extraction with alcohol 2 :3-dichloro-6-phenylpyr- 

\ azine (annexed formula) is obtained in slender, 
Pho’ No-c1 silky, golden-yellow crystals, m. p. 102°. With 
Ho! fou alcoholic sodium or potassium hydroxide the 
SZ crystalline substance turns first green, then blue, 
violet, and finally brown. On acidifying at any 

stage the solution turns deep red, the colouring matter being 
extractable with ether. 
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With o-methoxyphenylaminoacetonitrile, chloral yields under 

similar conditions 2: 3-dichloro-6-o-methozy phenyl pyrazine, 
C,,H,ON,Cl,, 
yellow, silky crystals, m. p. 144°. 

Bromal condenses with phenylaminoacetonitrile to give 2 :3-di- 
bromo-6-phenylpyrazine, C,o>H,N,Br2, yellow, silky needles, m. p. 
120°, and with o-methoxyphenylaminoacetonitrile to give 2:3-di- 
bromo-6-methoxry phenyl pyrazine, C,,H,ON,Br,, m. p. 160°. 

W. G. 


An Oxidation Product of Indigotin. P. FrimpLAnpER and 
N. Roscupestwensky (Ber., 1915, 48, 1841—1847).—Indigotin, 
6 :6/-dibromoindigotin, and other indigoid dyes to a varying degree 
undergo atmospheric oxidation in hot solution in high-boiling 
solvents, such as ethyl benzoate, quinoline, ethyl phthalate, or 
phenanthrene; thus 1 gram of indigotin can be completely oxidised 
in half an hour when in solution in 20—30 grams of boiling phen- 
anthrene. In the last case a small quantity of a yellow oxidation 
product was isolated, which proved to be identical with the com- 
pound C,,H,O,N, obtained by A. G. Perkin (P., 1906, 22, 198) by 
subliming indigotin in the presence of air, and also with the com- 
pound wrongly described as C,,H,O,N,, obtained by the oxidation 
of indigotin or isatin with neutral potassium permanganate solution 
(Meister, Lucius, & Briining, D.R.-P. 1913, 281050 and 276808). 

This oxidation product is reducible by sodium hyposulphite to a 
deep brown vat, which, when freshly prepared, is not affected by 
the air, but after some time at 100° becomes capable of oxidation 
to indigotin on account of the formation of indoxyl, and not of 
indigo-white as stated earlier (D.R.-P., loc. cit.). Reduction with 
acidic stannous chloride solution converts the substance into the 
hydrochloride (needles) of an easily oxidisable, feebly basic, reduc- 
tion product. The presence of a carbonyl group also receives 
demonstration from the formation of an oxime, pale yellow needles, 
m. p. 265° (decomp.), and a phenylhydrazone, orange yellow 
needles, m. p. 242°. With sodium methoxide solution the sub- 
stance gives a colourless solution containing a sodium derivative 
(colourless crystals), whilst with a very concentrated solution a 
violet-blue solution is obtained, from which violet-black needles 
(probably of a disodium derivative) may separate. Aqueous alkalis 
effect a simple fission into isatin and anthranilic acid according to 
the equation: 


C,;H,O.N, + 2H,0 —> NH,°C,H,-CO,H + C,H, <yH>Co. 


Of the possible condensation products of isatin and anthranilic 
acid it is possible to prove that the substance under investigation 
: — ~ O—-C=N. 

nhydro-a-isat thranilid i 
is anhydro-a-isatinanthranilide, HyN'CO> CoH derived from 


aisatinanthranilide, C,H,<>C-NH-0,H,-C0,H, by ready 


elimination of water. The proof was effected by synthesis. When 
anthranilic acid and isatinanil are heated together in solution in 
acetic acid, a-tsatinanthranilide is obtainable as an intermediate 
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yellow product, but if the solution is treated with a dehydrating 
agent, such as a mixture of sulphuric and acetic acids, yellow 
needles, m. p. 261°, of anhydro-a-isatinanthranilide are obtained. 
The latter substance is also produced by the interaction of 
anthranilic acid and isatin chloride in boiling xylene solution and 
by the condensation of o-nitrosobenzoic acid with indoxyl in feebly 
alkaline solution. 

The yellow form of a-isatinanthranilide is probably to be repre- 
sented by the constitution given above, whilst the violet-blue com- 
pound obtained by the action of excess of sodium methoxide solu- 
tion on its anhydride is in all probability a sodium or disodium 


derivative of the structure C,H,< > C:N -‘C,H,°CO.H. 
ot “NH iti inte 
D. F. T. 


Some Aminoazimino-bases and Azo-dyes Derived from 
them. O. Kym and M Runcer (Ber., 1915, 48, 1671—1685).— 
Compounds of the type of aziminobenzene [1 :2:3-benztriazole] (I) 
have been studied in order to determine whether they are at all 
analogous to the similar benziminazoles (II).: 

C,H, <AN>N on<Si>cn 
(I.) (II.) . 
The azo-dyes obtained from a monoamino-derivative are found to 
combine directly with cotton, but not so well as the corresponding 
iminazole compounds, and it is also found that if the imino-group 
is substituted, even by a system containing another diazotisable 
amino-group, the dyes obtained are lighter in colour (compare A.., 
1904, i, 453; 1911, i, 1044). Other derivatives of the azimino- 
compounds, such as acetyl compounds, have also been studied. 

3 :5-Dinitro-o-cresol was converted into 3 :5-dinitro-o-toluidine by 
heating with carbamide, and this was reduced by sodium sulphide 
to 5-nitro-2 :3-tolylenediamine, NO,*C,H,Me(NH,)s, which crystal- 
lised in orange-red, felted needles, m. p. 185°. This was converted 
by warm acetic anhydride into 5-nitro-2 :3-diacetyltolylenediamine, 
C,,H,30,N3, pale yellow needles, m. p. 234°, by boiling glacial 
acetic acid into 5-nitro-2 :7-dimethylbenziminazole, 


N0,'C,H.Me<S>CMe, 
glistening needles, m. p. 186°, and by boiling formic acid into 
5 - nitro -7 - methylbenziminazole, NO,*C,H,Me<SN>CH, white 


needles, m. p. 199—200°. When heated with carbamide at 
160—170°, the diamine yielded 5-nitro-2-hydrozxy-7-methylbenzimin- 


azole, NO,*C,H,Me<\#>C-OH, which crystallises in silky 


needles, m. p. 329—-330°, and forms a brick-red sodium salt. The 
diamine was also treated with sodium nitrite in cold hydrochloric 
acid solution, and thus converted into 5-nitro-7-methyl-1 : 2 :3-benz- 


triazole, NO,-C,H,Me<S Hn, which was precipitated in pale 
yellow needles, m. p. 252—253°. This was reduced by stannous 
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chloride to 5-amino-7-methyl-1:2:3-benztriazole, glistening tufts 
of brown needles, m. p. 161—162°, which yielded the 5-acetyl- 
amino-compound, CyH,,ON,, glistening needles, m. p. 283°, when 
boiled with sodium acetate and acetic anhydride, and the 1:5-di- 


acetyl derivative, NHAc-C,H,Me<S#“°>n, silvery needles, 


m. p. 239—240°, when shaken with cold sodium hydroxide and 
acetic anhydride. The second acetyl group was eliminated by 
boiling with water (compare the acetyl derivative of benziminazole, 
A., 1913, i, 105). 

5-Nitrodiacetyl-m-tolylenediamine was warmed for a short time 
with iron filings and 5% acetic acid, and so reduced to the 5-amine, 
m. p. 252—253° (Maron, A., 1911, i, 1032). This was converted 
by the action of nitrous acid into 1-acetyl-6-acetylamino-5-methyl- 


1 :2:3-benztriazole, NHAc:C,H,Me<NH4o5n, which separated 


like snow, in very slender needles, m. p. 220°, and was hydrolysed 
by boiling water to 6-acetylamino-5-methyl-1 :2:3-benztriazole, 
m. p. 235°. The elimination of the l-acetyl group also occurred 
when the diacetyl compound was boiled with Siecheunens or pyr- 
idine, and the group could be re-introduced by the Schotten- 
Baumann reaction. The hydrolysis of the remaining acetyl group 
was effected by evaporation with hydrochloric acid. 6-Amino- 
5-methyl-1 :2:3-benztriazole, C;H,N,, was obtained in glistening 
needles, m. p. 173°, which dissolved in acids or alkali hydroxides. 
2:4-Dinitrochlorobenzene was condensed with m-nitroaniline, 
and the trinitrodiphenylamine so obtained was reduced by sodium 
sulphide to 4:3/-dinitro-2-aminodiphenylamine, Cy.H,O,N,, red 
needles, m. p. 207—208°, which formed an acetyl derivative, in 
long, golden-yellow needles, m. p. 205°. When warmed with acetic 
anhydride and a few drops of sulphuric acid, the base underwent 
condensation to 5-nitro-1-m-nitrophenyl -2-methylbenziminazole, 
—N-C,H,°NO,._,. , 
NO, OH eae! which formed silvery needles, m. p. 
226—227°, and on treatment with nitrous acid it yielded 5-nitro-1- 


—N°C, HH, NO. 
m-nitrophenyl-1 : 2 :3-benztriazole, NO, C,H <.t Colt, * 


lowish-brown needles, m. p. 181°. This was reduced by carefully 
treating it with stannous chloride, and 5-amino-1-m-aminophenyl- 
1:2:3-benztriazole, C,oH,,N;, was obtained in pale brown needles, 
m. p. 214—215°, which formed a diacetyl compound, lustrous scales, 
m. p. 248—249°. 

The two isomeric aminoazimino-compounds and the above 
diamino-derivative were diazotised and coupled with f-naphthol, 
aminonaphthalenedisulphonic acid, or a-naphtholsulphonic acid, 
and the dyes were applied in 1% solutions to cotton. Neither dye 
is completely absorbed from solution by the cotton. J.C. W. 


yel- 


Two New N-Arylnaphthatriazoles. F. Evrer (Gazzetta, 1915, 
45, ii, 312—316. Compare Charrier, <A., 1910, i, 287).— 
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as-m-X ylylazo-B-naphthylamine, NH,°C,j)Hg*N:N:C,H;Meg, _ pre- 
pared from f-naphthylamine and as-m-xylenediazonium chloride, 
forms shining, pale red plates, m. p. 126°, and dissolves in concen- 
trated sulphuric acid, giving an intense wine-red coloration. 


2-as-m-X ylylnaphthatriazole, CHL >N-CyHy Me,, obtained 


by heating the preceding compound, crystallises in rosettes of 
elongated, white leaflets, m. p. 85°, and dissolves in the cold in 
concentrated sulphuric acid, giving a greenish-yellow coloration. 

a- Naphthaleneazo - B - naphthylamine, NH,°C,,H,y°N:N°C,,H;, 
forms wine-red needles with green, metallic lustre, m. p. 154°, and 
dissolves in concentrated sulphuric acid, giving an intense wine-red 
solution. When heated, it yields 


; N , 
2-a-Naphthylnaphthatriazole, C we > N-C,,H;, which crystal- 


lises in short, thin, white needles, m. p. 163°, and in cold concen- 
trated sulphuric acid gives a yellow solution. 
m-Tolueneazo-B-naphthylamine, NH,°C,)H,-N:N-C,H,Me, forms 
an orange-red, crystalline powder, m. p. 89°, and yields a wine-red 
solution in concentrated sulphuric acid. T. H. P. 


s-Diantipyrylcarbamide and its Physiological Properties. 
MaxiMiLian GOrrier (Ber., 1915, 48, 1765—1770).—In an endeavour 
to prepare antipyrylcarbamyl chloride by the action of carbonyl 
chloride on 4-aminoantipyrine, the author has obtained s-dianti- 
pyrylcarbamide. 

When a toluene solution of carbonyl chloride is added to a solu- 
tion of 4-aminoantipyrine in the same solvent at 50°, there is 
obtained a bulky, yellow to red precipitate, which on further heat- 
ing and treatment with sodium carbonate yields s-diantipyryl- 
carbamide, Cy3;HsO,N,, a pale yellow, crystalline powder, m. p. 
259— 260° ; there can also be obtained from the toluene mother 
liquor a small quantity of a yellow oil, probably antipyrylearbamyl 
chloride, which is converted by alcohol into antipyrylurethane. 
The probable course of the reaction x the primary formation of an 
ts C(NH,)-C Me 
additive compound, sae S00" CO, Cex Ph——N Mec?’ 
which is converted into the carbamyl chloride or carbamide deriv- 
ative by the action of more carbonyl] chloride. 

Diantipyrylcarbamide does not readily form crystalline salts; it 
gives a hydriodide, C.,H.,0;N,,1}HI,EtOH (from alcohol), olive 
green needles, m. p. 225—-226°, or m. p. 210—211° if alcohol-free, 
and even in traces gives a red coloration with ferric chloride in 
the absence of much free acid. In the general manner of s-disub- 
stituted carbamides, diantipyrylcarbamide reacts with primary 
aromatic amines; thus with aniline at 170°, vigorous interaction 
occurs, with formation of ammonia and phenyl-s-diantipyrylcarb- 
amide, C,,H,,No*NH:CO-NPh-C,,H,,N,, a crystalline mass, m. p. 
240—241° (decomp.) ; treatment with phenylhydrazine at 190—195° 
gave this same compound together with red needles of a substance, 
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m. p. 158°, whilst at 170° a compound, m. p. 161—162°, was 
obtained. p-Tolyl-sdiantipyrylcarbamide, 
C,,H,;No*NH-CO-N(C,HyMe)-C,,H,,No, 

obtained with ptoluidine by a process similar to that for its phenyl 
analogue, forms slender needles, m. p. 235°. With p-phenetidine 
at 180°, the product was p-ethoryphenyldiantipyrylcarbamide, 
C,,H,,No"NH:CO-N-(C,H,-OEt)-C,,H,,No, crystals, m. p. 234—235° ; 
the corresponding methory-compound formed slender needles, m. p. 
200°. 

When heated with diethylmalonyl chloride in chloroform solu- 
tion, diantipyrylearbamide is converted into 1:3-diantipyryl-5 :5- 
diethylbarbituric acid, CO<N(CuHnNe)COS ont, needles with a 

N(C,,H,,N,)*CO 
satin-like lustre, m. p. 312—313°. This substance has no basic 
properties and, unlike the above aryl derivatives and diantipyryl- 
carbamide itself, has no antipyretic action, and is also hypnotically 
inactive. D. F. 


The So-called Pentazole Compounds of I. Lifschitz. Tn. 
Curtius, Aucust Darapsky, and Ernst Mét.ier (Ber., 1915, 48, 
1614—1634).—_Many attempts have been made to prepare 
pentazole, N;H, or derivatives containing the five-nitrogen ring, 
but always without success (compare Hantzsch and Dimroth). 
Recently, however, Lifschitz has treated cyanotetrazole with 
hydrazine hydrate and obtained a compound which he designates 
“ pentazolylacetohydrazidine ” (A., 1915, i, 465), but many of the 
results described in this communication are so surprising that the 
present authors have repeated the work. They have come to the 
conclusion that the observations and deductions made by Lifschitz 
are erroneous. 

When cyanogen is passed into aqueous azoimide for the pre- 
paration of cyanotetrazole (A., 1912, i, 144), a considerable but 
varying amount of a product of a further condensation with azo- 
imide, namely, bistetrazole, is formed, thus: N,H+C,N, —> 
CHN,CN; this +N,;,H —> C,N,H,. On treating such a mixture 
with hydrazine hydrate in absolute alcohol at 0°, a white product 
separated at once, which was the bishydrazonium salt of bis- 

-_- man WY 
Np OC<na WNGH, for the aqueous solution 
yielded benzaldazine on shaking with benzaldehyde. It formed 
white needles, m. p. 230°. On boiling the filtrate from this salt 
under reflux, ammonia was evolved, and the product solidified 
to a mass of yellow crystals. This was again warmed with 
hydrazine hydrate to complete the reaction, and when the 
evolution of ammonia had ceased there remained an orange-yellow 
mass. This is the product which Lifschitz called “ pentazolylaceto- 
hydrazidine,” N,-CH,*C(-NH)-NH-NH,, but it is really the bis- 
hydrazonium salt of ditetrazyldihydrotetrazine, 


ON, HCN wH>C’ON,H.2N,H,, 


tetrazole, 
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for the aqueous solution gives a precipitate of benzaldazine when 
shaken with benzaldehyde, and a solution of the theoretical amount 
of hydrazine hydrochloride and a precipitate of the free tetrazole 
compound on acidifying with hydrochloric acid. The free 
ditetrazyldihydrotetrazine, CyH,Ny, was obtained with 2H,0O, 
which it lost at 130°, and it was easily reconverted into the 
hydrazine salt. The latter gave no ammonia on boiling with con- 
centrated potassium hydroxide, as Lifschitz supposed, but hydrazine 
hydrate and the corresponding pale yellow dipotassium salt, and 
the acidic substance liberated from this by acetic acid was not 
“pentazolylacetohydrazide,’ but the free ditetrazyldihydro- 
tetrazine. The presence of tetrazole residues in this was proved 
by the isolation of silver tetrazole from the product of an alkaline 
fusion, and by hydrolysis with concentrated hydrochloric acid to 
tetrazole and hydrazine. 

When ditetrazyldihydrotetrazine was suspended in cold water, 
rendered alkaline with sodium carbonate, then mixed with sodium 
nitrite and at once acidified with acetic acid, the disodium salt of 
ditetrazyltetrazine, C,N,.Na,2H,O, separated in orange-red 
crystals, from which dilute sulphuric acid, but not acetic acid, 


liberated the free ditetrazyltetrazine, CN,H-C<N:N > CCN, H. 


This crystallised from alcohol in carmine-red, hexagonal leaflets or 
large needles. It could also be obtained by oxidising the dihydro- 
compound with cold chromic acid. When boiled with dilute 
aqueous or alcoholic hydrochloric acid, it lost nitrogen (1 mol. No 
from 2 mols.) and, in part, yielded ditetrazyldihydrotetrazine again. 
Lifschitz supposed the product of the action of nitrous acid to be 
‘‘ pentazolyloximinoacetohydrazide,” and the hydrolysis product 
“ pentazolyloximinoacetic acid.” 

The behaviour of acetonitrile towards hydrazine has been studied 
again in the light of the above experiments (compare Curtius and 
Dedichen, 1894—1895). Acetonitrile and anhydrous hydrazine 
were boiled for a few days under reflux, when ammonia was evolved. 
The product was ian ny in a vacuum, when dimethyldihydro- 


tetrazine, CMe<y H: Ng cMe, remained. This crystallised with 


1H,O, which it slowly lost in a desiccator, and then on heating at 
110—188° changed into l-amino-2 :5- dimethyltriazole, 


CMe: N 
mm ‘N<ome: N’ 


Under the above conditions, the dimethyldihydrotetrazine was 
oxidised by nitrous acid to dimethyltetrazine, which was obtained 
by sublimation in beautiful, large, red needles, m. p. 74° (Pinner, 
1897), and the aqueous solution was reduced again by hydrogen 
sulphide. J.C. W. 


Formation of Mono- and Bis-azo-compounds from Phenols 
and their Ethers. K. von Auwers and E. Borscue (Ber., 1915, 
48, 1716—1730. Compare A., 1914, i, 744).—In the earlier paper 
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it was shown that the ability of phenols to couple with diazonium 
salts is increased by the presence of alkyl substituents, particu- 
larly in the meta-position. Tri- and tetra-alkyl phenols have since 
become available, and they have therefore been examined in the 
same way. The coupling power of these is as pronounced as that 
of the dialkylphenols, but the phenolic ethers combine slightly less 
readily when they contain a third alkyl substituent and scarcely at 
all when there are four such groups present. As the methyl and 
ethyl ethers of the phenols were the only ones to be studied origin- 
ally, the isopropyl, tert-butyl, and allyl ethers of m-5-xylenol have 
now been examined. They all couple as well as the methyl ether. 
In connexion with certain theoretical aspects of the coupling 
process, it was tested whether the formation of aminoazo-compounds 
from amines is influenced by an alkyl group in the meta-position. 
The three xylidines were examined, but such an influence could 
not be established. 

m-5-Xylenol was heated with ‘sopropyl alcohol, sodium isoprop- 
oxide (1 equiv.), and isopropyl bromide (1°5 equivs.) in a sealed 
tube at 100°, when m-5-xyly/ isopropyl ether, C,H,;Me,*OPr*, was 
obtained as an oil, b. p. 208—210°. This was coupled with 
azophor-red, when it formed 2-p-nitrobenzeneazo-m-5-rylyl isopropyl 
ether, NO, C,H, N:N-C,H,Me,"OPr’, in brownish-violet needles, 
m. p. 92—93°. The corresponding allyl ether, b. p. 109°/11 mm., 
gave a brownish-red, crystalline compound, m. p. 102—103°, when 
coupled with azophor-red. 

iso-y-Cumenol was also converted into the methyl ether (2:3:5- 
trimethyl phenyl methyl ether), b. p. 213—216°, and this gave a 
4-p-nitrobenzeneazo-compound, OMe*C,HMe,*N:N°C,H,-NO,, in 
glistening, brownish-red leaflets, m. p. 130—132°. 

o-Acetyl-m-5-xylenol (5-hydroxy-m-xylyl 4-methyl ketone) (this 
vol., i, 35) reacted slowly with an alkaline diazobenzene solu- 
tion, giving 5-hydroxy-2-benzeneazo-m-rylyl 4-methyl ketone, 
COMe’C,HMe,(OH)-N:NPh, slender, orange needles, m. p. 94°, 
and the 2:6-bisbenzeneazo-compound, glistening, brown needles, 
m. p. 169—170°, the former being soluble in 2% sodium hydroxide. 
The methyl ether gave no azo-dye. The hydroxy-ketone was 
reduced by Clemmensen’s method to 3:5-dimethyl-2-ethylphenol 
(4-ethyl-m-5-xylenol), which formed glistening, flat needles, m. p. 
80—81°, and the methyl ether of this had b. p. 110°/10 mm. The 
phenol yielded 4-benzeneazo-3 : 5-dimethyl-2-ethylphenol, brilliant 
red, flat needles, m. p. 119—120°, and the 4:6-bishenzeneazo- 
compound, golden-brown needles, m. p. 148—149°, whilst the ether 
was converted into 4-p-nitrobenzeneazo-3 : 5-dimethyl-2-ethylphenyl 
methyl ether, CyzH,O,N, glistening, brownish-red needles, m. p. 
120—121°. 

The above allyl ether of m-5-xylenol was rearranged by heating 
(Claisen and Eisleb’s recent method) into 3:5-dimethyl-2-allyl- 
phenol (4-allyl-m-5-xylenol), which formed slender, white needles, 
m. p. 50°5°, b. p. 135—136°/17 mm., and yielded a methyl ether, 
b. p. 116°/10 mm. The phenol gave a 4-benzeneazo-compound, 
rosettes of stout, red needles, m. p. 94—-95°, and a 4:6-bishenzene- 
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azo-derivative, violet-brown, felted needles, m. p. 132—133°, whilst 

the ether yielded the 4-p-nitrobenzeneazo-compound, 
C,H,*C,HMe,(OMe)-N:N-C,H,-NO,, 

bluish-brown needles, m. p. 94—94°5°. 

4 :6-Diacetyl-m-5-xylenol (loc. cit.) was also converted into 
the methyl ether, C;HMe,Ac-OMe, glistening prisms, m. 
71—72°, but this would not couple with azophor-red. The diketone 
was reduced by Clemmensen’s amalgamated zinc method to 
3:5-dimethyl-2:6-diethylphenol (4:6-diethyl-m-5-aylenol), which 
crystallised in flat needles, m. p. 88°, and formed a methyl ether, 
b. p. 116—118°/10 mm., and an ethyl ether, a yellow oil, b. p. 
254—255°. The phenol gave a 4-benzeneazo-derivative, glistening, 
red needles, m. p. 126—128°, and a 4-p-nitrobenzeneazo-compound, 
OH:-C,Me,Et,*N-N-C,H,-NO,, brown needles, m. p. 168—170°. 

The favourable influence of an alkyl group in the meta-position 
on the coupling power of a phenolic ether is also exerted in the 
case of dihydric phenols. Thus, orcinol methyl ether ferms a 
p-nitrobenzeneazo-compound, OMe-C,H,Me(OH)-N:N-C,H,-NO,, 
dark red needles, m. p. 225—226°, and the dimethyl ether also 
couples with azophor-red to give the compound, C,,H,,0,Ng, silky, 
reddish-brown needles, m. p. 100—101°. 

The p-benzeneazo-compounds derived from the three xylidines, 
NH,°C,H,Me,*N:NPh, are as follows: from m-5-xylidine, thin, red 
needles, m. p. 67°; from m-2-xylidine, tufts of brown needles, m. p. 
99—101°; from o0-3-xylidine, stout, ruby-red prisms, m. p. 
96°5—97°5°. J.C. W. 


Phthaleins. IV. Bisbenzeneazophenolphthalein. Brrnarpo 
Oppo (Gazzetta, 1915, 45, ii, 186—197).—The author has repeated 
Schestakov and Nocken’s work on the ~-ongy of a diazotised solution 
of aniline on phenolphthalein (A., 1914, i, 335), and has found 
that under no experimental conditions is it possible to obtain the 
compound, m. p. 189—190°, described by these authors. In all 
cases the resultant product is bisbenzeneazophenolphthalein, m. p. 
234—235°, which forms a diacetyl derivative, m. p. 204° (compare 
A., 1913, i, 1110). =. a. & 


Action of Diazonium Salts on Anthranol. L. Omarini 
(Gazzetta, 1915, 45, ii, 304—312)—By the action of the corresponding 
diazonium salts on anthranol, the author has prepared various 
substituted hydrazones of anthraquinone. These compounds and 
their V-methyl ethers are readily hydrolysed by dilute acids to 
anthraquinone and arylhydrazones, and the same products are 
yielded by the action of an ethereal solution of nitric acid; 
incipient hydrolysis is observed on crystallisation from alcohol. 
Less satisfactory yields of the arylhydrazones are obtained by the 
interaction of the arylhydrazines and dibromoanthrone. Anthra- 
quinone arylhydrazones mostly crystallise well and dissolve in 
aqueous alcoholic solutions of alkali hydroxides, giving intense 
blue colorations, but their V-methyl ethers, that is, anthraquinone 
arylmethylhydrazones, are insoluble in such alkali solutions (com- 
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pare Kaufler and Suchannek, A., 1907, i, 225; Meyer and Zahn, 
A., 1913, i, 536; Charrier, A., 1915, i, 904). 

Anthraquinone o-tolylhydrazone, C.,H,,ON,, forms dense, dark 
red leaflets, m. p. 151—152°, and dissolves in concentrated sulphuric 
acid with an intense blue coloration, which changes to wine-red. 
The o-tolylmethylhydrazone, Cy.H,gONs, forms small, garnet-red 
prisms, m. p. 126°, and is dissolved by concentrated sulphuric acid, 
giving a bluish-green coloration, changing to olive green and then 
to yellow. The p-tolylhydrazone crystallises in heavy, garnet-red 
leaflets, m. p. 173°, and gives an intense blue and then a wine-red 
coloration when dissolved in concentrated sulphuric acid. The 
p-tolylmethylhydrazone forms heavy, bright red leaflets, m. p. 179°, 
and is soluble in concentrated sulphuric acid, giving an emerald 
green and then a yellow coloration. The as-m-zylylhydrazone, 
C.,H,,ON,, forms slender, orange-red leaflets, m. p. 170—171°, and 
gives a blue and then a wine-red coloration in sulphuric acid. The 
p-chlorophenylhydrazone, Cy9H,,0N,Cl, forms yellow, prismatic 
needles, m. p. 201—202°. The p-chlorophenylmethylhydrazone, 
C,,H,,ON,Cl, forms shining leaflets with green, metallic lustre or 
a scarlet powder, m. p. 203°, and gives a bluish-green coloration, 
changing to yellow, in concentrated sulphuric acid. The 
a-naphthylhydrazone, C.4H,ON,, forms deep garnet-red prismatic 
needles with green, metallic lustre or a garnet-red powder, m. p. 
155°. The a-naphthylmethylhydrazone, C,;H,gON,, forms garnet- 
red prisms, m. p. 158—160°, with previous softening. T. H. P. 


Attempts to Prepare Analogues to the Indazoles from 
Closed-chain Compounds, by means of Nitro- and Bromonitro-. 
o-anisidines. E Noexrine and F, Sreme (Bull. Soc. chim., 1915, 
[iv], 17, 389—399).—The authors have studied the decomposition 
in acid solution of the diazo-compounds obtained from certain anis- 
idine derivatives with the view of preparing substances analogous 
to the indazoles by the elimination of acid. Of the substances 
studied, two bromonitro-o-anisidines have not yet been described. 

3 :5-Dibromo-4-nitro-o-anisidine, OMe*C,HBr,(NO,)*NHg, is pre- 
pared by adding 4-nitro-o-anisidine in solution in acetic acid to 
bromine in acetic acid, the product being poured into water and 
crystallised from alcohol. It is obtained in orange leaflets, m. p. 
102°. With acetic acid and acetic anhydride it gives an acetyl 
derivative, yellow needles, m. p. 182°. 

3-Bromo-5-nitro-o-anisidine is prepared by adding bromine in 
glacial acetic acid to a cooled solution of 5-nitro-o-anisidine in the 
same solvent. The hydrobromide of the bromo-base separates and 
is decomposed by washing with water. The bromoanisidine gives 
yellow crystals, m. p. 140—141°, and furnishes an acetyl derivative, 
m. p. 204—205°. The acetyl derivatives of these two compounds 
give in aqueous or alcoholic solution with one drop of potassium 
hydroxide solution an intense yellow coloration. 

When the diazo-compound from 4-nitro-o-anisidine is allowed to 
remain in dilute sulphuric acid solution in the cold for several 
months there is no evolution of nitrogen, but a brown, crystalline 
compound slowly separates, which explodes at 118°, and is shown 
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to be Griess’s nitrodiazophenol (annexed formula). When treated 
with cuprous chloride in hydrochloric acid solution 
| -OsN it yields 2-chloro-4-nitrophenol, m. p. 110°. When 
NO, L coupled with 2:6-naphtholsulphonic acid it yields 
\ a dull, reddish-brown compound, which with 
potassium dichromate turns brownish-black. The original diazo- 
compound under these conditions gives a bluish-red compound, 
which is not altered by treatment with potassium dichromate. If 
the original diazo-solution in sulphuric acid is warmed, the greater 
portion of the nitrogen is evolved, but a small amount of the 
nitrodiazophenol is formed. This formation of nitrodiazophenol 
does not take place if the anisidine is diazotised in acetic acid solu- 
tion and then warmed or kept in the cold. 

When 3:5-dibromo-4-nitro-o-anisidine is diazotised in either 
sulphuric acid or acetic acid solution, and the resulting solution 
allowed to remain in the cold, orange needles slowly separate, 
m. p. 189°, which detonate a few degrees above this temperature. 
In the formation of this compound, one bromine atom has been 
replaced by a hydroxyl group, which has then coupled with the 
diazo-group, with the elimination of acid. The probable constitu- 

UN tion of this compound is as in the annexed formula. 
Brf OMe _ It couples with 2:6-naphtholsulphonic acid, giving 
NO, -N a coloured compound, changed by potassium 
NZ dichromate. 
5-Nitro-o-anisidine when diazotised in sulphuric 
acid loses its nitrogen either in the cold or on heating, giving 
nitroguaiacol. 3-Bromo-5-nitro-o-anisidine, diazotised in sulphuric 
or acetic acid solution, loses all its nitrogen on warming, and if kept 
in the cold remains unaltered, even after three months. 
4:5-Dinitro-o-anisidine when diazotised in acetic acid solution 
ve quickly yields in the cold the diazophenol (annexed 
Of ‘OMe formula) (compare Meldola and Eyre, T., 1902, 81, 
NO. yon 988), which by the action of cuprous chloride in 
| hydrochloric acid solution gives 4-chloro-6-nitro-3- 
ay ~  methoxyphenol, crystalling in white needles, m. p. 
93°, giving an orange-red potassium salt and an orange-yellow 
sodium salt. 

When 4-nitro-o-anisidine is diazotised in cold glacial acetic 

OMe OMe acid solution, the dtazoamino-com- 
Po of. pound (annexed formula) rapidly 
x jN-N ‘NH | = separates. a It crystallises in = 

vO, } scopic, yellow prisms, m. p. 205 

A on. dle teciemin. . " 

When 4-nitro-o-anisidine is diazotised in cold dilute sulphuric 
acid the excess of nitrous acid destroyed by carbamide, an excess of 
sodium acetate added, and the solution filtered, and to the filtrate 
a dilute solution of aniline acetate added, 5-nitro-2-methoxydiazo- 

aminobenzene (annexed formula) slowl 

NO, YNNNH/ \ separates and SSvtaltions from aieohel in 
\ Fea \/ orange needles, m. p. 123°. 

Both these diazoamino-compounds give 

with alcoholic alkali hydroxides brownish-red alkali salts, dis 
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sociated by water. When warmed with an excess of acetic 
anhydride they both lose the whole of their diazo-nitrogen. 
W. G. 


Optical and certain other Properties of Proteins. I. (contd.) 
M. A. Rakuzin (J. Russ. Phys. Chem. Soc., 1915, 47, 1330. Com- 
pare A., 1915, i, 1015).—The adsorption of the albumin of hens’ 
eggs by alumina is an irreversible process. T. H. P. 


Adsorption of Solutions of Casein by Alumina. M. A. 
Rakuzin and G. D. Frier (J. Russ. Phys. Chem. Soc., 1915, 47, 
1331—1332).—According to the results obtained by Hammarsten, 
‘Osborne, and especially by Robertson, casein is a perfectly definite 
‘chemical individual, exhibiting constant physical properties and 
‘constant stoicheiometric relations to bases and acids. Unlike the 
‘albumin of hens’ eggs and the peptone obtained from it (compare 
A., 1915, i, 1015, 1018), casein should therefore not be resolvable 
‘by the action of alumina. This conclusion is in accord with the 
:actual behaviour. After two successive treatments with 10% of 
‘alumina for twenty-four hours, the specific rotation of a solution 
‘of casein in 2% borax solution was found to have the respective 
values —95°1° (c;=3°68) and —94°9° (c,=2°95), the original value 
‘being —95°5° (e=5°0204) ; alumina does not adsorb borax from its 
‘solutions. The adsorption of casein by alumina is an irreversible 
process. ae wee Be 


Hydratation and “ Dissolution ” of Gelatin. Martin H. Fiscner 
‘(Kolloid. Zeitsch., 1915, 17, 1—7).—The phenomenon of the lique- 
faction of gels has been examined in a comparative series of experi- 
ments in which 2 c.c. of a 10% gelatin gel was mixed with 8 c.c. 
of water or an equal volume of a solution of an electrolyte of vary- 
ing concentration and kept at 25° for about twenty-four hours. | 
The results obtained show that hydrochloric acid and sodium | 
hydroxide have a very pronounced influence on the liquefaction of | 
the gel in that the gel liquefies more and more readily as the con- 
centration of the acid or alkali is increased. 

For dilute solutions of acid or alkali hydroxides, the effect of the 
addition of salts is to counteract the liquefying tendency of the 
acid or base. For a given concentration of dilute hydrochloric 
acid, sodium chloride has a maximum effect at a definite concentra- 
tion, and if this is exceeded the salt effect becomes smaller. Other 
salts behave similarly to sodium chloride, and the results obtained 
with potassium chloride, bromide, nitrate, iodide, thiocyanate, 
sulphate, citrate, and tartrate show that the last-mentioned salts 
produce the greatest effect. 

The observations are said to support the view that hydratation 
of the protein gels consists in the combination of the proteins with 
water and that “dissolution” (liquefaction) corresponds with an 
increase in the degree of dispersity of the colloid. Biological appli- 
cations of the phenomenon are discussed from this point of view. 


H. M. D, 
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Rotatory Powers and Adsorption of a- and £-Gelatins. M. A. 
RakuzZIn and (Mute.) Ex, Maks. Braupo (J. Russ. Phys. Chem. Soc., 
1915, 47, 1333—1336).—a-Gelatin was converted into B-gelatin by 
Framm’s method (A., 1898, i, 98). These two modifications have 
virtually identical specific rotations, and are both adsorbed posi- 
tively and irreversibly by alumina. §Gelatin is adsorbed 
negatively by a-gelatin. Both forms give the biuret reaction, but 
not Millon’s, Adamkiewicz’s, or the xanthoprotein reaction. 

Zt. B®. 


Influence of Certain Capillary-active Substances on Enzyme 
Activity. Orro Meyernor (Intern. Zeitsch. phys.-chem. Biol., 1915, 
2, 394—-396. Compare Chapman, A., 1915, i, 92).—Polemical. 
The difference between the results obtained by Chapman and those 
already recorded by Meyerhof (A., 1914, ii, 450) is to be ascribed 
to the difference in the mode of experimentation. H. W. B. 


Introduction of the Guanidine Group into the Molecule of 
Polypeptides. II. A. CLementi (Gazzetia, 1915, 45, ii, 276—280. 
Compare A., 1915, i, 77).—The action of the pancreatic juice of the 
dog and of the intestinal mucus of the dog and calf on guanidino- 
glycylglycine has been studied by the formaldehyde titration 
method. The results show that neither pancreatic trypsin nor 
intestinal erepsin is capable of hydrolysing this polypeptide. This 
seems to be the first case known in which a modification introduced 
artificially into the molecular constitution of a polypeptide renders 
it insensitive to the action of intestinal erepsin. 


Action of Pectase. Nicer G. Batt (Sct. Proc. Roy. Dubl. Soc, 
1915, [N.S.], 14, 349—357).—The action of pectase on a solution 
of pectin results in the formation of a gel, and not merely a very 
viscous liquid, the electrical conductivity remaining practically 
constant. The activity of the enzyme is much greater at 14° than 
at 0°. 

The viscosity increases slowly at first, then more rapidly until 
a maximum is reached, after which there is a decrease. The 
decrease is accounted for by the action of the electrolytes, resulting 
in a suspension. N. H. J. M. 


Action of Poisons on an Enzymatic Process. IV. Alkaline 
Earths, Acids, Metallic Salts. C. G. Sanresson (Chem. Zenir., 
1915, ii, 751—752; from*Skand. Arch. Physiol., 1915, 33, 97-—152. 
See also A., 1915, i, 728).—Inorganic acids with the exception of 
boric acid inhibit in various degrees the action of muscle catalase. 
Nitric acid is most harmful, then phosphoric, sulphuric, and hydro- 
chloric acids in the order named. Alkaline earth and magnesium 
salts are somewhat depressing, magnesium sulphate the least. 
Mercuric chloride, silver nitrate, and manganese sulphate are 
purely depressing, the latter, however, but feebly, and with indica- 
tions of the reverse action at low concentration. Salts of copper, 
zinc, and iron, which of themselves act catalytically on hydrogen 
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peroxide, exert a more or less depressing action on muscle catalase 
according to their concentration. By superposition of both pro- 
cesses the evolution of oxygen decreases with decrease in concentra- 
tion, increasing again with weak salt solutions and approaching 
the normal value. In solutions of medium concentration copper 
and zinc salts generate considerably more gas in presence of the 
enzyme than they would by themselves. Iron salts, on the other 
hand, exhibit the reverse phenomenon. Potassium ‘fluoride exerts 


an unexpectedly smal] depression on the catalase action. 
G. F. M. 


New Heterocyclic Systems. I. Analogues of Piperidine in 
which the Nitrogen Atom is Replaced by Phosphorus, Arsenic, 
Antimony, or Bismuth. GerHarp Grirrner and MAXIMILIAN 
Wiernik (Ber., 1915, 48, 1473—1486).-- The authors have succeeded 
in preparing penta-, hexa-, and hepta-atomic ring-systems contain- 
ing, in addition to carbon, one of the elements phosphorus, arsenic, 
antimony, bismuth, silicon, tin, lead, and thallium. The present 
paper includes only the hexatomic rings containing the first four 
elements. The general method of preparation was to submit the 
organo-magnesium derivative of ae-dibromopentane or of the corre- 
sponding chloro-compound to the action of a compound of the 
type RXHal,, where X represents the element to be introduced 
and R a univalent organic radicle. The simple cyclic nature of 
the products is shown by their normal molecular weights and the 
readiness with which the chlorine additive compounds undergo 
fission, yielding ae-dichloropentane. The b. p.’s of the products 
confirm. von Braun’s result that the replacement of two ethyl 
groups by a pentamethylene chain is accompanied by a rise of 
approximately 50° in the b. p. 

The organo-magnesium derivative of ae-dibromopentane reacts 
readily with phosphenyl chloride, PPhCl,, in ethereal solution ; 
after evaporation of the solvent, the residue was distilled under 
reduced pressure, when  phenylcyclopentamethylenephosphine, 


CH On On >PPh, a colourless oil of characteristic odour, b. p. 


143—1449°/16— 18 mm. (in carbon dioxide), D}* 1°0306, n?? 1°5886, 
was obtained; mercurichloride, C,,H,,P, HeCl,, m. p. 172° 
(decomp.) ; methiodide, slender, colourless crystals, m. p. 188°. The 
compound also reacts vigorously with carbon tetrachloride, giving 
a hygroscopic, colourless additive product. 
p-Tolylcyclopentamethylene phosphine, C;PH,,"C,H,Me, obtained 
by an analogous process to the last, is a similar compound, b. p. 
167—168°/24 mm. (in carbon dioxide), D? 1:0007, n?* 15729; 
when treated in light petroleum solution with chlorine it gives, 
first a colourless, crystalline solid, and then an oil, the latter being 
decomposed by distillation under reduced pressure with formation 
of ae-dichloropentane. Mercurichloride, needles, m. p. 157°; meth- 
iodide, a pale yellow oil; ethiodide, crystals, m. p. 163—164°. The 
new base also gives an additive compound with carbon tetra- 


chloride. 
Phenylcyclopentamethylenearsine, C;AsH,Ph, obtained by the 


ORGANIC CHEMISTRY. 1 93 


action of dichlorophenylarsine on the organomagnesium compound 
in ethereal solution, is a colourless, rather viscous oil of unpleasant 
odour, b. p. 153—154°/18-20 mm. (in carbon dioxide), D{’ 1:2480, 
n* 1:5944, which was also obtained, but in poorer yield, by the 
interaction of ae-dibromo-(or dichloro-)pentane, dichloropheny]l- 
arsine, and sodium in the presence of ether; the dichloride, 
C,,H,;AsCl,, obtained by the action of chlorine on a solution in 
carbon tetrachloride, is an exceedingly hygroscopic substance, 
leaflets, m. p. 138—139°, which, when distilled under a pressure 
of 20 mm., regenerates ae-dichloropentane; the dibromide is an 
oil; the di-iodide, pale yellow crystals, and the tetraiodide, a brown 
oil; the mercuriacetate, C,,H,,As,Hg(OAc), (needles), obtained by 
mixing the components, when treated with a methyl-alcoholic 
solution of calcium chloride, is converted into the mercurichloride, 
C,,H,;As,HgCl,, needles, m. p. 201°5—202°, which can also be 
obtained by mixing alcoholic solutions of the components; meth- 
iodide, colourless leaflets, m. p. 179°5°; ethiodide, prisms, m. p. 
185°; n-propiodide, crystals, m. p. 137—138°; isopropiodide, 
crystals; n-butiodide, crystals, m. p. 140°. 
p-T'olyleyclopentamethylenearsine, CgH,Me°C;AsH,, prepared 
with the use of dichloro-ptolylarsine, is a colourless oil of rather 
unpleasant odour, b. p. 162—163°/20 mm. (in carbon dioxide), 
D? 12174, n> 1°5948; dichloride, needles, m. p. 134°, converted by 
alcohol into the hydroxide, and by distillation into 1:5-dichloro- 
pentamethylene; mercurichloride, needles, m. p. 175°. 
Phenylcyclopentamethylenestibine, C;SbH,,Ph, obtained in the 
general manner from dichlorophenylstibine, is a colourless, rather 
viscous oil of faint, unpleasant odour, b. p. 169—171°/18—20 mm. 
(in carbon dioxide), D? 1°4966, nF* 1°6203, which on exposure to 
the air for a few hours at the ordinary temperature is converted 
into phenylcyclopentamethylenestibine oxide, a colourless powder, 
unfused at 280°; dichloride, needles, m. p. 141—142°. 
Ethylcyclopentamethylenebismuthine, EtC;BiH,), prepared from 
dibromoethylbismuthine, is a pale yellow, viscous oil, b. p. 
108—112°/18—20 mm. (in carbon dioxide), of very unpleasant, 
persistent odour; it oxidises rapidly in the air, and paper wetted 
with it soon inflames. D. F. T. 


m-Aminophenolarsinic Acid and its Reduction Products. 
Hueo Bauer (Ber., 1915, 48, 1579—1583).—When m-aminophenol is 
heated with arsenic acid it suffers oxidation to dark-coloured 
products, and, similarly, the acetyl derivative is first hydrolysed 
and then oxidised. The carbethoxy-compound, however, as has 
already been mentioned (A., 1915, i, 606), is more stable, and 
gives rise to 4-carbethoxyamino-2-hydroxyphenylarsinic acid, the 
constitution of which is established by a synthesis from 3-nitro- 
6-aminophenol. The acid has been further hydrolysed to 4-amino- 
2-hydroxyphenylarsinic acid, and this reduced to 4:4/-diamino- 
2: 2/-dihydroxyarsenobenzene, which, although isomeric with “sal- 
varsan,” has no great therapeutic value. 
m-Carbethozyaminophenol, OH:C,H,NH-CO,Et, is obtained 
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almost quantitatively by adding ethyl chloroformate to a solution of 
m-aminophenol in ethyl acetate, filtering the hydrochloride of the 
base, which separates at once, and evaporating the filtrate. It has 
m. p. 97°. For the “arsination,” the compound was heated with 
83% arsenic acid for a week, when the solid mass was washed free 
from arsenic acid and purified through the ammonium salt, which 
is sparingly soluble in concentrated ammonia solution. 4-Carb- 
ethoryamino-2-hydrozy phenylarsinic acid, 

CO, Et-NH-C,H,(OH)-AsO,H,, 
decomposes at 213°, and is hydrolysed by boiling sodium hydroxide 
to 4-amino-2-hydroxyphenylarsinie acid, CsHgO,NAs, m. p. 173°. 
The two compounds were reduced by means of stannous chloride 
and a little hydriodic acid, or hypophosphorous acid and potassium 
iodide, and 4:4/-diamino-2 :2'-dihydroxyarsenobenzene, 

[NH,"C,H,(OH)},As,, 

was obtained as a yellow precipitate and a pale yellow, soluble 
hydrochloride. 

The original 4-carbethoxyamino-2-hydroxyphenylarsinic acid was 
synthesised as follows: 3-Nitro-6-aminophenol was diazotised and 
converted by means of sodium arsenite (Barth, A., 1913, i, 115) 
into 4-nitro-2-hydroxryphenylarsinic acid, C,H,O,NAs, which was 
purified through the insoluble magnesium salt, and obtained in 
crystals, decomposing at about 250°. This was reduced by boiling 
with iron filings and acetic acid, and the alkaline filtrate was then 
treated with ethyl chloroformate. The desired acid was then 
precipitated as the magnesium salt by “magnesia mixture.” 


J.C. W. 


Arsenical Acids Derived from Thiophen. I. Cesare Finzi 
(Gazzetta, 1915, 45, ii, 280—290).—The methods for preparing 
aromatic arsenic derivatives given by Béchamp (Compt. rend., 1863, 
56, 1172. Compare also Ehrlich and Bertheim, A., 1907, i, 812) 
and by Bart (A., 1913, i, 115) give unsatisfactory results when 
applied to thiophen derivatives. It is found, however, that 
mercury 2:2/-dithienyl (compare Steinkopf and Bauermeister, A., 
1914, i, 427) reacts with arsenic trichloride with generation of 
heat, and that oxidation of the product of this reaction by hydrogen 
peroxide in alkaline solution yields thiophen-2-arsinic acid, which 
exhibits all the properties characteristic of the primary arylarsinic 
acids (compare Michaelis, A., 1902, i, 411). In this preparation 
the mercury 2:2/-dithienyl may be conveniently replaced by thio- 
phen 2-mercurichloride (compare Volhard, A., 1892, 828; Stein- 
kopf and Bauermeister, Joc. cit.). 

Thiophen-2-arsinte acid, CjH,S:AsO(OH),, forms tufts of needles, 
m. p. 135°5°, and at 105—108° is converted into the corresponding 
anhydride. By a current of sulphur dioxide in presence of a trace 
of hydriodic acid it is reduced to thiophen-2-arsenious oxide, 
C,H,8-AsO, whilst with sodium hyposulphite it yields arseno-2- 
thiophen, C,H,S-As:As-C,H,S. The acid and its derivatives do not 
give the colour reaction of thiophen with a sulphuric acid solution 
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of isatin. The sodium hydrogen, magnesium, barium hydrogen, 
and silver salts were prepared. 

Di-2-thienylarsinic acid, (CyH,8),AsO,H, obtained as a secondary 
product in the preparation of thiophen-2-arsinic acid, and in better 
yield by heating thiophen-2-arsinic trichloride with thiophen-2- 
mercurichloride in a sealed tube, forms groups of minute needles, 
m. p. 172°. a: Se Be 


Arsenical Acids Derived from Thiophen. II. C. Finzi and’ 
Virroria Furiorti (Gazzetta, 1915, 45, ii, 290-298. Compare 
preceding abstract).—5-Nitrothiophen-2-arsinic acid, 

NO,°C,H,S:AsO(OH)., 

prepared by the action of nitric and sulphuric acids on thiophen- 
2-arsinic acid in the cold, forms small prisms, and if heated rapidly 
melts with spluttering and conversion into anhydride at 194°; 
with slow heating, however, the anhydride is formed without melt- 
ing, and remains solid above 250°. When reduced by means of 
sodium amalgam or sodium hyposulphite, it yields 5-aminothiophen- 
2-arsinic acid, C,HyNS-AsO(OH),, which forms tufts of pale yellow, 
microscopic laminz, undergoes profound decomposition at 194°, and 
is readily diazotised and subsequently condensed with amines and 
phenols, forming highly coloured compounds; its hydrochloride was 
prepared. 

5-A cetylaminothiophen-2-arsinic acid, NHAc*C,H,S:AsO(OH),, 
forms white prisms, m. p. 134° (decomp.) with rapid heating. 

Di-5-nitrodi-2-thienylarsinie acid, (NO,°C,H,S)AsO-OH, forms 
brownish-red, microscopic crystals, m. p. 287° (decomp.), and gives 
a brownish-red coloration when heated with alkali hydroxide. 

=. me. B. 


Arseno-Metallic Compounds. P. Eurtiicnu and P. Karrer 
(Ber., 1915, 48, 1634—1644).—An account of the chemistry of a 
class of compounds that has already been the subject of many 
patents (compare A., 1914, i, 345, 761, 1010; 1915, i, 728). 

The best known arseno-compound, namely, 3 :3/-diamino-4 :4’/- 
dihydroxyarsenobenzene, “salvarsan,” by the exertion of two resi- 
dual affinities, has the power of combining with two molecules of 
a metallic salt to form a complex. The number of the residual 
affinities of the metallic component do not seem to play an 
important part, for similarly constituted compounds containing 
copper, silver, gold, mercury, palladium, platinum, iridium, 
ruthenium, and osmium are already known. Moreover, all the 
arseno-compounds investigated, including arsenobenzene itself, form 
these complex salts, which points to the conclusion that the arsenic 
atoms alone provide the connecting links with the metallic atoms. 

The tendency to the formation of the complexes is so great that 
it is possible to obtain them under remarkable conditions. If, for 
example, a reducing agent, such as a hyposulphite or hypophos- 
phorous acid, is added to a solution of an arsinic acid and a 
metallic salt, the latter is not reduced to the metal, but combines 
at once with the arseno-compound which results from the reduction 
of the arsinic acid, 
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Since éach arsenic atom exerts an additive power, it might be 
supposed that compounds containing only one proportion of a 
metallic salt should exist. Unfortunately, most of the complex 
salts scarcely differ from the arseno-compounds in solubility and 
are just as difficult to crystallise, but the cupric chloride compounds 
with one and two molecules of the metallic salt combined with one 
molecule of “salvarsan” are both comparatively soluble and have 
been obtained pure. 

The therapeutic value of the metallic complexes is often greater 
than that of “salvarsan.” Thus, the compound with 1CuCl, is 
remarkably effective against trypanosomes, and has the additional 
advantage that the curative dose is only about 15% of the lethal 
dose. 

The compound, C,.H,,0,N,As,,2HCl1,CuCl,, is precipitated when 
a methyl-alcoholic solution of cupric chloride (35°8 grams in 400 
¢c.c.) is stirred into a methyl-alcoholic solution of “salvarsan” 
hydrochloride (100 grams in 1600 c.c.) containing a little hydrogen 
chloride. The precipitation is completed by pouring into ether. 
It is an orange powder, moderately soluble in water, readily so in 
glycerol and 2N-sodium hydroxide. The compound with 2CuCl, is 
very similar. The compounds, C,,H,;,0O,N,As,,2HCl, 2AgNOg,, and 
1AgNO,, prepared in a similar manner, are yellowish-brown and 
very soluble, except in ether. The compound with HgCl, is a 
yellow, granular powder which is less stable towards water than 
the compound with HgI,. The gold chloride compound is brownish- 
yellow, the platinum chloride compound is brown, and the 
palladium compound is almost black. 

The arsines and arsenoxides also contain tervalent arsenic atoms 
and should be capable of similar reactions. However, the latter 
compounds, R-AsO, show little activity, and the residual affinity 
of the arsenic atom is strongly influenced by substituents in the 
nucleus, whilst the former, R-AsH,, although the residual affinity 
is very great, are such powerful reducing agents that the metallic 
complexes can only exist for a few moments. J.C. W. 


Preparation of Derivatives of Bismethylaminotetramino- 
arsenobenzene Substituted in the Nucleus, Soluble in Water. 
C. F. Bornringer & Séune (Eng. Pat. 8759, 1915; from J. Soc. 
Chem. Ind., 1915, 34, 1072).—Instead of converting bismethylamino- 
tetraminoarsenobenzene into the soluble carbamate by the action 
of an alkali or ammonium hydrogen carbamate, its derivatives sub- 
stituted in the nucleus are treated in this way, giving almost 
neutral yellow to brown solutions of therapeutic value, stable in 


absence of oxygen. G. F. M. 


Organic Antimony Compounds. I. The Action of Antimony- 
Trichloride on Triphenylstibine (Gernarp Grirrner and Maxt- 
MILIAN Wiernik (Ber., 1915, 48, 1749—1759. Compare this vol., 
i, 93).—Having found that the earlier reports on the interaction 
of antimony trichloride and triphenylstibine are conflicting (com- 
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pare Hasenbaumer, A., 1899, i, 209; Michaelis and Giinther, A., 
1911, i, 1056; Morgan and -Micklethwaite, T., 1911, 99, 2286; May, 
T., 1912, 101, 1033), the authors have reinvestigated this subject 
and have discovered that the discrepancies are almost entirely ex- 
plained by the alteration effected in the composition of the reaction 
product during distillation. 

In the interaction of triphenylstibine with antimony trichloride 
(approx. 2 mols.), it is found that although the former substance 
may be almost entirely consumed, a very considerable proportion 
of the latter remains unaltered, and can be extracted by cold 
15%-hydrochloric acid. The equation SbPh,+2SbCl,=3SbPhCl, 
(Hasenbaumer, loc. cit.) cannot be correct. If the crude reaction 
product, from which excess of antimony chloride has been removed, 
is heated for four hours at 200—210° in an atmosphere of carbon 
dioxide, partial decomposition into antimony chloride and an 
organic compound poorer in chlorine occurs. The change is prob- 
ably to be represented by the equation 2SbPhCl, = SbPh,Cl + SbCl,. 

In order to obtain a closer insight into the nature of the pro- 
ducts of the interaction of antimony chloride and triphenylstibine, 
the authors heated triphenylstibine and antimony chloride with 
xylene in a closed tube at 240—245° for forty hours, and after 
removing the excess of antimony chloride by hydrochloric acid, 
distilled off the xylene under a pressure of 16—18 mm. A portion 
of the oily residue was treated with magnesium ethyl bromide in 
ethereal solution. A second portion was distilled in an atmosphere 
of carbon dioxide under 16—18 mm. pressure; after the removal 
of antimony chloride from this, a part was treated with magnesium 
ethyl bromide, whilst another part was again distilled and the pre- 
vious treatment repeated. The behaviour of the three products thus 
obtained, during distillation showed that in the first the chief con- 
stituent was phenyldiethylstibine, but that the two subsequent 
operations successively caused a diminution in this constituent, so 
that the third product consisted mainly of diphenylethylstibine. 
These results indicate clearly that repeated distillation of dichloro- 
phenylstibine, SbPhCl,, causes gradual conversion into chloro- 
diphenylstibine and antimony trichloride, and the variation 
between the results obtained by earlier experimenters must be due 
to the different periods of distillation. Traces of hydrochloric acid 
appear to exert a very powerful catalytic effect on this decom- 
position. 

The best yield of dichlorophenylstibine is obtained when 
30 grams of triphenylstibine and 40 grams of antimony trichloride 
are heated with 18 c.c. of xylene for seventy-five hours at 240—245°, 
when approximately 70% of the organic product consists of this 
compound, the remainder consisting of chlorodiphenylstibine. A 
larger excess of antimony chloride does not increase the yield of 
the dichloro-compound, and the mechanism of the change is prob- 
ably represented by the two equations SbPh,+SbCl,=SbPhCl, + 
SbPh,Cl and SbPh,Cl+SbCl,=2SbPhCl,, the former being the 
more rapid and therefore the more effective. Prolonged heating 
or distillation diminishes the quantity of the dichloro-compound 
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produced, by causing a conversion into the monochloro-compound 
and antimony chloride. 

The earlier statements that by cooling crude dichlorophenyl- 
stibine the substance crystallises (Hasenbaumer, also Morgan and 
Micklethwaite, Joc. cit.) are improbable, because even after six 
months no crystalline deposit was obtained by the authors from 
the product richest in this compound, and the liquid nature of this 
substance at the ordinary temperature would be as expected by 
analogy with dichlorophenylarsine. 

The physiological effect, of the crude reaction product from 
antimony chloride and triphenylstibine in producing painful erup- 
tions on the skin, as described by some of the earlier investigators, 
appears to be selective, some persons experiencing no ill effect. 

In the course of this research, triethylstibine was found to have 
b. p. below 75°/16—18 mm., Dj’ 1°3244, and triphenylstibine b. p. 
231—232°/16—18 mm., D? 1°4998 (see also following abstract). 

D. F. T. 


Organic Antimony Compounds. II. Preparation of Mixed 
Aryl-alkyl Stibines. Gereruarp Grirrner and MaxiMILian WIERNIK 
(Ber., 1915, 48, 1759—1764. Compare preceding abstract).—By 
treating the crude product obtained by heating triphenylstibine 
and antimony chloride with xylene at 245—248° for five hours 
with magnesium methyl bromide in ethereal solution, the authors 
have obtained phenyldimethylstibine, SbPhMe,, as a colourless, 
mobile liquid, b. p. 112°/16—18 mm. (in an atmosphere of carbon 
dioxide), D? 1°4490, n}° 15983. The substance fumes in the air 
and undergoes rapid oxidation, so that for the preparation of the 
following derivatives it was necessary to exclude air: methiodide, 
colourless needles, decomp, at 235° with liberation of iodine; 
ethiodide, colourless needles, decomp. at 150° with liberation of 
iodine; chloride, SbPhMe,Cl,, obtained by the action of chlorine 
on a solution in carbon tetrachloride, long, colourless prisms, m. p. 
128°; bromide, C,H,,SbBr,, colourless tablets or prisms, m. p. 
112—113°; iodide, C,H,,SbI,, very pale yellow, crystalline powder 
or stellar aggregates, m. p. 98°5—-99°. If in the preparation of the 
last compound an excess of iodine is used, a dark, badly crystalline 
product is obtained. 

Phenyldiethylstibine, SbPhEt,, obtained in an analogous 
manner, is a colourless liquid, b. p. 128°/16—18 mm. (in carbon 
dioxide), D{* 1°3487, n3* 1°5903, which fumes more strongly than 
the dimethyl compound, and sometimes inflames if exposed on a 
filter paper; the same precautions as before were therefore neces- 
sary in the preparation of derivatives. The methiodide, colourless 
needles, decomp. at 225°, after previous scission of iodine, was 
formed less readily than that of phenyldimethylstibine, and it was 
not found possible to produce an ethiodide; chloride, C,,)H,,SbCl,, 
a non-volatile, colourless oil; bromide, a non-volatile, colourless 
oil; iodide, pale Laan prisms (from ether) or hexagonal leaflets 
(from benzene), m p. 88°5—89°. 

Diphenylmethylstibine, SbPh,Me, was prepared in an analogous 
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manner from chlorodiphenylstibine (Griittner and Wiernik, pre- 
ceding abstract; also Lettermann, Diss., 1911, Rostock); it is 
a colourless, rather viscous oil, b. p. 174—177°/16—18 mm. (in 
carbon dioxide), Di? 1°2134, nf 1°6021, which does not fume in 
the air, but nevertheless undergoes rapid oxidation; chloride, 
C,3H,,SbCl,, colourless prisms, m. p. 144°; bromide, colourless 
prisms, m. p. 148° (Lettermann, Joc. cit., gives 200°). 
Diphenylethylstibine, SbPh,Et, prepared in the same way as its 
methyl analogue, is a colourless, viscous oil, b. p. 190—192°/ 
16—18 mm. (in carbon dioxide), D}** 1°3541, ni?° 1°6309; chloride, 
C,,H,,;SbCl,, colourless platelets, m. p. 163—164°; bromide, mono- 
clinic tablets, m. p. 158°. i a A 


Physiological Chemistry. 


Relation between Temperature and Oxygen Consumption in 
the Animal Organism. AristipEs Kanirz (Intern. Zeitsch. phys.- 
chem. Biol., 1915, 2, 272—278. Compare Krogh, A., 1915, i, 97).— 
Polemical. The author shows that Krogh’s results are in harmony 
with Arrhenius’s law. H. W. B. 


Pharmacology of the Respiratory Centre. II. Arruur R. 
Cusuyy and Cartes C. Lies (J. Pharm. expt. Ther. 1915, 6, 
451—471).—Morphine slows respiration with little or no effect on 
its depth; urethane induces no change except that arising from 
general narcosis. Under morphine, carbon dioxide inhalation 
produces the usual results, both rate and depth of breathing being 
increased ; under urethane, there is acceleration, but this dimin- 
ishes as the dose of urethane increases. Lack of oxygen produces 
the same effects. The carbon dioxide concentration in the blood 
increases under urethane, and to a less degree under morphine, 
but this cannot be the cause of the reversed action of carbon 
dioxide under urethane. After rapid inflation of the lungs, the 
apneic pause is lengthened under morphine, but only slightly 
under urethane. Morphine affects the intrinsic rhythm of the 
respiratory centre, but the centre is less depressed by urethane. 
In both cases the reaction to reflexes remains normal. In death 
from morphine, the rhythm of the centre is abolished, whilst in 
urethane poisoning the centre responds by slowing and finally 
by arrest, owing to the accumulation of carbon dioxide. Both 
drugs mainly act on the rhythm of the centre, but the depth of 
the breathing depends on the concentration of the carbon dioxide 
in the blood. W. D. H. 


Combustion in the Lungs and the Estimation of the Blood 
Gases. V. Henriques (Biochem. Zeitsch., 1915, 71, 481—491).— , 
To get concordant results in blood analyses it is necessary that’ 
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the blood (oxalated or defibrinated) should be kept well agitated 
as it is withdrawn, so that the corpuscles do not settle. Analyses 
made on blood withdrawn in this manner are more satisfactory 
than on blood withdrawn slowly from animals with hirudin injec- 
tions, as in this case there is a tendency of the corpuscles to sink 
in the connecting tubes, and the samples obtained are not there- 
fore uniform. Blood withdrawn simultaneously from the right 
side of the heart and from the pulmonary artery contains the same 
amount of carbon dioxide and oxygen. The blood in the right side 
of the heart corresponds in composition, therefore, with that 
perfusing the lungs. Experiments were carried out in which the 
carbon dioxide excretion and oxygen consumption by the lungs 
were estimated at the same time as the gas-content of the blood 
passing to and the blood passing from the lungs. Before and after 
the experiment the rate of flow of the blood through the lungs was 
also estimated. The results do not support the conception of Bohr 


and Henriques of a special combustion process in the lungs. 
S. B. 8. 


The Influence of Osmotic Pressure on the Volume of Red 
Blood-corpuscles and the Problem of Permeability. H. J. 
HampBurGer (Biochem. Zeitsch., 1915, 71, 464—467).—The author 
claims that he was the first to call attention to the relationship 
between osmotic pressure and cell volume, and also that he was 
a pioneer in the investigations on the permeability of cells. These 


facts are not recognised in some of the most recent text-books. 
8. B. 8. 


Biology of Phagocytes. Influence of Hydrogen Peroxide on 
Phagocytosis. H. J. Hampurcer (Intern. Zeitsch. phys.-chem. Biol., 
1915, 2, 255—-265).—Hydrogen peroxide has a stimulating action 
on phagocytes suspended in serum or saline solution, which is made 
apparent by an increase in the number of phagocytes which ingest 
particles of starch or of charcoal suspended in the medium. If after 
treatment with hydrogen peroxide the phagocytes are well washed 
with saline solution before being brought into contact with the 
suspended particles, the enhanced phagocytosis is still observed. A 
similar action is not observed with other oxidising substances, such 
as potassium chlorate and potassium ferricyanide. The strength 
of the hydrogen peroxide employed was about 1:3000, and was 
shown to be incapable of. causing disintegration of the inactive 
phagocytic cells. The enhanced phagocytosis was therefore abso- 
lute, and not merely apparent. H. W. B. 


Fibrin and the Coagulation of the Blood. I., II. and III. 
E. Hexma (Intern. Zeitsch. phys.-chem. Biol., 1915, 2, 279—298, 
299:—351, 352—369).—Historical survey. H. W. B. 


The Effect of Chloroform on Coagulation. Grorce R. Minor 
(Amer. J. Physiol., 1915, 39,.131—138).—Antithrombin is rendered 
inactive by chloroform and ether, thus allowing free thrombin, if 
present in oxalated blood-plasma, to produce a clot. Prothrombin 
is not converted into thrombin by chloroform, neither does chloro- 
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form weaken the action of thrombin solutions; ether does slightly. 
Antithrombin could not be recovered from chloroform or ether 
extracts of serum or plasma. Chloroform can precipitate both 
fibrinogen and prothrombin from an oxalated plasma. In one 
rabbit poisoned with chloroform the antithrombin was decreased. 
W. D. H. 


Adaptation of Ferments. I. Koopman (Intern. Zeitsch. phys.- 
chem. Biol., 1915, 2, 266—271).—The diastatic activity of the 
saliva in man remains the same whether the diet is restricted 
entirely to carbohydrates or consists largely of proteins or is a 
mixed one. The percentages of dry matter, of ash, chlorine, and 
nitrogen also remain fairly constant. The enzyme is inactivated 
by heating at 65° more quickly on the protein than on the other 
diets, whilst re-activation occurs only when the diet has consisted 


chiefly of carbohydrates (compare Gramenitzki, A., 1911, i, 98). 
H. W. B. 


The Acid of the Gastric Juice and Gastric Ulcer. CHar.zs 
Botton (J. Path. Bact., 1915, 20, 133—158).—Experimental and 
clinical evidence is adduced that it is the acid, and not the enzyme, 
of gastric juice which produces and increases the necrotic condition 
of gastric ulcers. The damage done is in proportion to the strength 
of the acid; 0°3—0°4% is taken as evidence of hyperacidity. 

W. D. H 


Metabolism of Amino-acids in the Organism. IX. Us«co 
Lomsroso (Atti R. Accad. Lincei, 1915, [v], 24, ii, 401—408).— 
The results previously obtained are summarised and discussed 
(compare A., 1915, i, 917). 

The experiments with Ringer’s solution, and still more those with 
biood, show that different amino-acids exhibit different behaviour, 
and that those which are utilised most by one tissue are least 
utilised by another. Thus, glycine is utilised well by functioning 
muscle, but less by the liver, whilst alanine is readily utilised by 
the kidneys and intestine, but not so well by muscle. It seems, 
therefore, that no particular amino-acids are generically better 
utilisable than others, but rather that each tissue exhibits specific 
selectivity with reference to the amino-acids; asparagine is, how- 
ever, withdrawn in larger quantity from the circulating liquid, and 
shows a tendency to become deaminated. 

The more or less marked disappearance of amino-acids observed 
in almost all experiments made with blood is not accompanied by 
the formation of such compounds as ammonia and acetone in 
quantities sufficient to justify the conclusion that such disappear- 
ance is due to deamination; complexes of the amino-acids are, 
therefore, probably formed. The experiments with Ringer’s solu- 
tion, especially in the intestine and liver, reveal the opposite 
tendency, that is, the withdrawal of amino-acids with formatioa 


of ammonia. 
Since the ability of the liver to synthesise amino-acids by coupling 
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ammonia with the carbonyl group of ketonic compounds is known, 
it is evident that complex and antagonistic phenomena take place 
in the various tissues. a. a Fe 


Influence of Calcium Salts on Reproduction. RupoLr 
Emmericu and Oskar Loew (Landw. Jahr., 1915, 48, 313--330; 
from Chem. Zentr., 1915, ii, 717).—Experiments with mice, rabbits, and 
guinea pigs indicated that an increase of calcium in the diet led to 
an increased number of litters, and an increase in the number of 
individuals in each litter, accompanied by a decreased individual 
weight. Sodium chloride had a similar action, but the increased 
fertility of the animals resulted in this case in a great decrease 
in weight (12%) of the mother. Magnesium chloride was without 
action, and potassium chloride worked very unfavourably. 

G. F. M. 


The Effects of Aqueous Extracts of Organs on Unstriated 
Muscle. Grorce G. Fawcett, Jessizs M, Rane, Georce 8, Hackert, 
and Joun Rocers (Amer. J. Physiol., 1915, 39, 154—161).—The 
residues (that is, aqueous extracts minus nucleo-proteins and 
coagulable proteins) of pituitary, pineal, thyroid, parathyroid, 
thymus and adrenal glands, liver, pancreas, and spleen contain 
most if not all of the internal secretions of these organs; each 
produces a characteristic stimulating effect on the plain muscle of 
the cat’s uterus, which is paralysed by adrenaline. There are 
differences in the activity of the various extracts; each is supposed 
to act on some portion of the sympathetic nerve-endings by a 
different chemical or physico-chemical action. W. Dz. H. 


The Feeding of Young Chicks on Grain Mixtures of High 
and Low Lysine Content. G. D. Buckner, E. H. No.wwan, and 
J. H. Kastie (Amer. J. Physiol., 1915, 39, 162—171).—Osborne and 
Mendel have shown that lysine is largely responsible for the stimu- 
lation of growth. The present experiments on various lots of 
chickens support this view. Analytical tables of the food supplied 
are given, the main difference being in the lysine content. Other 
conditions of rearing were kept constant. The failure to grow on 
a food mixture poor in lysine is strikingly shown by tables of 
body-weights and by photographs. This failure is not made good 
by adding growth-producing fat (butter) to the rations. 

W. Dz H. 


Quantitative Observations on Antegonism. A. R. Cusnyy 
(J. Pharm. expt. Ther., 1915, 6, 439—450).—The experiments were 
performed with atropine and pilocarpine on the salivary secretion 
of dogs. In different dogs a constant amount of atropine was 
necessary to oppose the action of a constant amount of pilocarpine, 
and in the same dog the ratio of the two drugs remained the same, 
however much the actual amounts injected might vary; that is, 
the antagonism proceeded according to the laws of mass-action and 
not according to those of chemical combination. There was 
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evidence that when one poison had been allowed to act for some 
time its antagonist was less effective than if it had been injected 
simultaneously. W. D. B. 


Kyrines. Hans Freunp (Pharm. Zentr.-h., 1915, 56, 663—667). 
—In extension of the work on blood proteins (A., 1914, i, 447), 
the author has examined some kyrines in order to determine 
whether they differ in toxicity from their parent proteins. 

Pure globinokyrine sulphate was obtained from hemoglobin and 
glutokyrine sulphate from gelatin by the usual processes, which 
are described. These were injected intravenously and _ sub- 
cutaneously into rabbits and guinea-pigs, and were found to be 
less toxic than the parent globin or gelatin. J.C. W. 


Antiphenol Serum. (MLLz.) Janina Wiszniewska (Compt. rend., 
1915, 161, 609—612).—Dogs fed on meat preserved by artificial 
methods and rendered aseptic by a careful process of tyndallisation 
show an increase of phenolsin theanimaleconomy. In this process 
of putrefaction important variations are noticed, due to the quality 
of the ingested food. With a basal diet of albumin and protein 
substances, phydroxyphenylacetic acid is found in the urine to the 
extent of 0°004—1°5 grams per litre. A dog fed on decomposed 
meat shows after the seventh day an average of 1°619 grams of 
phenol in the urine. In the case of dogs under normal conditions, 
carefully fed so as to avoid intestinal putrefaction, on administer- 
ing phydroxyphenylacetic acid in small doses it is found that the 
phenols are eliminated without being fixed in the tissues. 

An attempt was made to isolate phenols resulting from putrid 
intoxication, and an amorphous substance was obtained which did 
not pass through a dialyser membrane. It gave the biuret reaction 
and showed the general characteristics of the leucomaines, whilst 
yielding some reactions peculiar to phenols. It was strongly 
alkaline, and its tuxic coefficient was fixed at 0°00012 per kilogram. 
It is thermostable. When fed to animals at intervals in suitable 
doses, it produced an intense sclerosis at the end of four or five 
months, particularly in the renal and cephalic arteries. When 
injected intravenously into a horse, it furnished characteristic anti- 
toxins which could be used therapeutically. Animals immunised 
by means of this serum survived a five months’ feeding with the 
substance mentioned above. 

The following test is given for the phenol antigen. When a 
0°1% solution of the antigen is mixed with a few drops of a solu- 
tion of ethyl nitrite and a few drops of strong sulphuric acid, an 
intense red coloration is produced, which passes into blue on the 
addition of a few drops of ammonia. The red coloration can be 
detected at a dilution of 1 in 2,000,000. W. G. 


Albuminuria Produced by Intravascular Injection of Oval- 
bumip. A. Cn. Hottanpe, M. Lepeyrre, and J. Garé (J. Pharm 
Chim., 1915, [vii], 12, 345—350).—The physiological albuminuria 
following the intravascular injection of white of egg can be 
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differentiated from pathological albuminuria by means of Maurel’s 
solution, which is a mixture of 25 c.c. of sodium hydroxide (33% 
solution), 5 c.c. of a 3% copper sulphate solution, and 70 c.c. of 
glacial acetic acid. This solution coagulates ovalbumin, whilst 
serum albumin and serum globulin are unaffected. Ovalbumin 
may also be distinguished from serum albumin by adding form- 
aldehyde to the urine and then heating to the boiling point; serum 
albumin coagulates, whereas ovalbumin remains in solution. 


H. W. B. 


The Relationship between Toxic Dose and Body Surface. 
Kart Kisskatt (Biochem. Zeitsch., 1915, 71, 468—478).—From 
numerous experiments on the injection of caffeine into rats, the 
conclusion is drawn that Dreyer’s statement as to the relationship 


between lethal dose and body surface does not hold true. 
8. B.S. 


Chemistry of Vegetable Physiology and Agriculture. 


Comparative Effects of Phosphates and Sulphates on Soil 
Bacteria. E. B. Frep and E. B. Harr (Agric. Exper. Stat. Univ. 
Wisconsin, Research Bull. 35, 1915)—Ammonification occurs with 
peptone in solutions, and with casein in soils, both with pure and 
mixed cultures. 

Addition of potassium dihydrogen phosphate to peptone solu- 
tion greatly increased the production of ammonia, especially at 
the end of the second day, whilst precipitated calcium phosphate 
stimulated ammonia production in five-day liquid cultures. With 
tricalcium phosphate, or bone-ash, there was no increase of 
ammonia in peptone solutions. 

Calcium and potassium sulphates slightly increased ammonifica- 
tion, the latter being the more effective. 

Addition of potassium dihydrogen phosphate results in an 
enormous increase in the numbers of bacteria, followed by a rise 
in ammonia production, which, however, is not in proportion to 
the number of bacteria. 

In the soil experiments, dipotassium hydrogen phosphate stimu- 
lated ammonification and cell production, whilst tricalcium phos- 
phate gave a slight increase. All phosphates, especially di- 
potassium phosphate, increased the numbers of bacteria. 

Addition of sulphates and phosphates to soil increased the pro- 
duction of carbon dioxide; with ammonium sulphate the increase 
was very great. 

The results indicate that the increased crop production following 
an application of soluble phosphates is partly due to increased 
bacterial activity. With increased ammonification the plants 
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obtain more available nitrogen, and with increased production of 
carbon dioxide more available mineral nutrients. N. H. J. M. 


Further Investigations on the Proteolytic Activity of Lactic 
Organisms. I. Influence of the Temperature. ConsTanTINo 
Gorin (Atti R. Accad. Lincei, 1915, [v], 24, ii, 369—376).—Further 
experiments confirm the author’s previous result (Ann. Micro- 
graphie, 1897, 9, 433) that the decompositions of the lactose and 
of the casein of milk by one and the same bacterium are related 
to the temperature conditions, the lactose being attacked prefer- 
ably at a comparatively high temperature, whilst peptonisation of 
the casein occurs best at a low temperature. All functions of any 
given organism have therefore not the same optimum temperature. 
The supposed connexion between the morphology and the physio- 


logical activity of lactic organisms is found to be untenable. 
T. H. P. 


A New Nitrite-forming Organism. N. V. Josni (Mem. Dept. 
Agric. India, Bact. Ser. 1915, 1, 85—96).—The organism, which 
differs morphologically from those hitherto described, produces 
nitrites from ammonium salts, asparagine, and carbamide; in the 
case of ammonium carbonate and carbamide, the presence of 
calcium carbonate seems to retard the production of nitrites. 

Carbon dioxide, up to 50%, and coal-gas stimulate the organism, 
whilst dextrose (01 gram) and asparagine (0°2 gram in 50 c.c. of 
Omelianski’s solution) have retarding effects. Magnesium carbonate 
is much less effective than calcium carbonate as a base for nitrite 
formation by the organism. 

The thermal death point of the organism is between 70° and 80°, 


and the optimum temperature between 25° and 35°. 
N. H. J. M. 


The Assimilation of Carbon Dioxide. Ricuarp WILLstTirrer 
and Artruur Srouz (Ber., 1915, 48, 1540—1564).—The first portion 
of an investigation on the assimilation of carbon dioxide, dealing 
with the relation between the chlorophyll content and the assimi- 
latory activity of leaves. The method of experiment was to pass 
a current of air containing a known amount of carbon dioxide 
through a small illuminated glass chamber containing 5—20 grams 
of leaves, at constant temperature, and to determine the carbon 
dioxide in the issuing gas; a correction was made for the quantity 
of carbon dioxide found to be yielded by the leaves to a similar 
stream of air in the dark. 

It is found that the ratio of chlorophyll content to assimilatory 
effect is not a constant one, the most marked cases being with 
autumnal green leaves, the assimilatory effect of which is relatively 
low, and with leaves of yellow varieties poor in chlorophyll and 
etiolated leaves regaining their green colour, which possess high 
assimilatory power. During the spring growth of the leaves also 
a gradual diminution occurs in the ratio of carbon dioxide assimi- 
lated per hour to chlorophyll-content, a similar difference also being 
observable in the comparison of young and old leaves. 
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These results are attributed to the existence of another factor, 
probably enzymatic, in the assimilation process. In leaves rich in 
chlorophyll the rate of assimilation is almost independent of the 
degree of illumination within certain limits, probably because in 
this case the chlorophyll effect outweighs that of the enzyme; rise 
in temperature with normal leaves increases the assimilation, 
probably on account of the marked influence of temperature on the 
enzymatic process. With leaves poor in chlorophyll, temperature 
change between 15° and 30° causes little alteration in the assimi- 
latory process, possibly owing to the enzyme exerting its full effect 
on the chlorophyll. The duty of the enzyme may be to facilitate 
the decomposition of an intermediate compound of chlorophyll and 
carbon dioxide with liberation of oxygen. D. F. TF. 


Swelling and Germination of Plant Seeds. I. Trause and 
T. Marusawa (Intern. Zeitsch. phy:.-chem. Biol., 1915, 2, 370—393). 
—tThe influence of non-electrolytes, salts, acids, and bases on the 
swelling of starchy seeds, such as barley, is essentially the same 
as that exerted on pure starch (see Samec, A., 1915, i, 76). Bases 
greatly increase the swelling, whilst indifferent narcotics, such as 
ethers and alcohols, have only a slight accelerating action. Glycerol, 
sugars, salts, acids, and the capillary-active higher fatty acids 
usually inhibit the imbibition phenomenon. 

Peas and other seeds containing relatively larger quantities of 
protein are more affected by the added substances than starchy 
seeds. The narcotics have an inhibitory action on such seeds, 
possibly due to their coagulating action on the proteins. 

The effect of the added substances on germination is usually 
determined by their action on the enzymes concerned in the 
germination processes. Indifferent narcotics anzsthetise the 
enzymes and delay germination, and, after the removal of the 
narcotic, germination may proceed undisturbed, although in many 
cases evidence of permanent injury is apparent. When acids are 
employed, germination and growth are usually permanently inhi- 
bited when a certain limit in concentration is overstepped. In 
minute traces, however, certain acids, such as citric acid, decidedly 
increase the rate of germination. The processes of germination 
and growth are often affected to different degrees by the added 
substances. The capillary-active higher fatty acids are specially 
injurious to germination. 

The effects of numerous bases, salts, alkaloids, and dyes on 
germination and growth have also been studied. H. W. B. 


Rate of Absorption of Various Phenolic Solutions by Seeds 
of Hordeum vulgare, and the Factors Governing the Rate of 
Diffusion of Aqueous Solutions across Semipermeable Mem- 
branes. ApriAN J. Brown and Frank Tryxer (Proc. Roy. Soc., 
1915, [B], 89, 119—135. Compare A., 1909, ii, 386; 1912, ii, 
1086).—Barley seeds were steeped in water and in W/2-phenolic 
solutions at 19° and at 32°2°, and in solutions of phenol of various 
strengths (V/2 to N/32) at 22°6°. The increase in weight was 
ascertained at intervals. 


iz 
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The results obtained with WV /2-solutions at 19° showed a gradual 
falling off in the rate of absorption as the equilibrium point is 
reached. With the exception of pyrogallol, the phenols showed a 
marked accelerating effect, as compared with water, the greatest 
effect being produced by phenol, then by catechol, resorcinol, and 
quinol in the order as given. At the higher temperature absorp- 
tion was much more rapid, and the equilibrium was attained in 
two or three days, instead of six or seven days. The relative rates 
with the different solutions remained, however, the same. 

With the different concentrations of phenol, the rate of absorp- 
tion decreases with increased dilution, and with the V /32-solution 
the results were practically the same as with water. 

Estimations of the surface tensions of the phenolic solutions, at 
the different temperatures employed, showed a close relationship 
with the corresponding absorption constants, the order in magni- 
tude of the latter being the same as the inverse order of the 
former ; so that the product of the surface tension and the absorp- 
tion constant is practically constant. The conclusion is drawn that 
when osmotic pressures, vapour pressures, and viscosities of a series 
of solutions of permeable solutes are equal, their rates of diffusion 
across the barley membrane are inversely proportional to their 
surface tensions. N. H. J. M. 


Osmotic Pressure in Plants. IV. Constituents and Con- 
centration of the Sap in the Conducting Tracts, and on the 
Circulation of Carbohydrates in Plants. Henry H. Drxon and 
W. R. G. Arxins (Sci. Proc. Roy. Dublin Soc., 1915, [N.8S.], 14, 
374—-392).—-In the sap in the trachee of the trees examined, 
mono- or di-saccharides, or both, are found at ali times, usually 
in greater amounts than electrolytes. The greatest concentration 
of sugars occurs in the early spring, after which there is a rapid 
dilution, for which the rise in transpiration is largely responsible, 
so that a minimum concentration occurs in summer or autumn. 
Through the winter there is a rise in concentration, culminating 
iu the vernal maximum, which coincides with the period of greatest 
root-pressure. The upward conveyance of carbohydrates, of which 
sucrose seems to be the most important, is a continual and primary 
function of the trachee; whilst the sheath of wood parenchyme 
round the vessels functions as a gland to secrete carbohydrates into 
the rising transpiration stream. 

The presence of large quantities of carbohydrates in the wood- 
sap of roots is probably responsible for root-pressure and bleeding. 

In the evergreen 7/er and the sub-evergreen Cotoneaster, the 
concentration curves of solutes show smaller fluctuations than 
those of deciduous trees. The concentration of the carbohydrates 
is usually greater in the trachee of the stem than in the roots, 
except during the summer. In J/ez, however, the concentration in 
the root is the greater, except in winter. 

The columns of the tracheids may be supposed to afford a 
permanent channel for the water and salts, and to a less degree 
for organic substances. N. H. J. M. 
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Osmotic Preesure in Plants. V. Seasonal Variations in 
the Concentration of the Cell-sap of some Deciduous and 
Evergreen Trees. Henry H. Dixon and W. R. G. Arxins (Sci. 
Proc. Roy. Dubl. Soc. 1915, [N.S.], 14, 445—461).—The osmotic 
pressure of tissues is mainly due to dissolved carbohydrates, and 
the variations in the pressure are, to a great extent, caused by 
fluctuations in the amount of carbohydrates in the sap, and, in a 
smaller degree, to changes in the concentration of the electrolytes. 

In the case of leaves there is a progressive rise in osmotic pres- 
sure, due to accumulation of electrolytes; whilst in the one root 
which was examined it was found to be due to the concentration 
of carbohydrates. 

The osmotic pressure of Syringa vulgaris (deciduous) rose, irre- 
gularly from about 13 atm., at the opening of the buds, to a 
maximum of about 18 atm. in August. 

In the case of the evergreens Jlex aquifolium and Hedera helix 
the osmotic pressure in the leaves was greater in the winter months 
than in the summer. The osmotic pressure of the sap in the 
roots of J. aquifolium rose from a minimum of about 6 atm. in 
October to a maximum of 14 atm. in September. There was no 
concentration of electrolytes in these roots due to age, and the 
increased osmotic pressure in the older roots is evidently due to 
increased concentration of the carbohydrates. N. H. J. M. 


Studies in Permeability. II. Effect of Temperature on the 
Permeability of Plant Cells to the Hydrogen Ion. Watrer 
Stites and Inevar Jorcensen (Ann. Bot., 1915, 29, 611—618).— 
From the results of experiments with potato discs the conclusion is 
drawn that the absorption of the hydrogen ion of hydrochloric acid 
in dilute solution by potato cells takes place according to a simple 
exponential relation between time and the concentration of the 
acid. The rate of absorption is increased about 2°2 times for a rise 
of 10° between 0° and 30°. N. H. J. M. 


Presence in Plants of Hematoid Compounds of Iron. II. 
G. Gora (Atti R. Accad. Lincet, 1915, [v], 24, ii, 289-294. Compare 
A., 1915, i, 926).—In order to obtain the hematoid compounds of 
iron of plants in a pure condition, advantage is taken of the 
solubility of their picrates. From these the picric acid may be 
removed by treatment with water or by solution in sodium hydrogen 
carbonate solution and subsequent acidification with acetic acid. 
A large number of vegetable organisms of different kinds have 
been examined, and the results show that the occurrence of organic 
compounds of iron may be regarded as general. The principal 
properties of these compounds are as follows: They are soluble in 
aqueous alkali solutions, but not in dilute acids, and they yield 
picrates soluble in neutral solvents, and are soluble in pyridine 
after they have been detached from the protein molecule. Their 
iron is removed by the action of aqueous alkali in the hot, but 
they are resistant to hot aqueous acids and to alkali even at 240°. 
With hot alcoholic hydrogen chloride they give compounds which 
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still contain iron and have some of the characters of hemin. When 
heated with zinc dust or aluminium they yield pyrrole derivatives. 
It is probable, therefore, that plants contain iron compounds which 
are chemically and perhaps also biologically analogous to fhose 
characteristic of the blood pigments of many animals. T. H. P. 


Pigments of Fruits in Relation to some Genetic Experiments 
on Capsicum Annuum. W. R. G. Arkins and G. O. SHeRrRARD 
(Sei. Proc. Roy. Dubl. Soc. 1915, [N.S.], 14, 328—365).—In 
Capsicum fruits red is dominant to yellow, and seems to be a 
simple dominant to chocolate and orange. In unripe fruits the 
different shades of green are due to variations in the numbers 
of chromatophores in each cell. 

The red and chocolate pigments form oily liquids, and also differ 
from lycopin, carotin, and xanthophyll by dissolving readily in 
cold alcohol and light petroleum. The solutions become colourless 
when evaporated in daylight. 

The amount of peroxydase in the fruits seems to diminish during 
ripening. It is frequently present only in the epidermis, whilst 


the deeper tissues contain a strongly reducing inhibitor. 
N. H J. M. 


Content of Amylase in Ripening Seeds of Horse Beans. 
A. BiLaGovescnTscHENsKI (J. Russ. Phys. Chem. Soc., 1915, 47, 
1529—1532).— Examination of the seeds of V.cia faba L. var. minor 
at different stages of their maturation shows that the amount of 
amylase present changes approximately in the same way as the 
rate of accumulation of starch. This result is regarded as a proof 
of the synthesising action of the amylase in the ripening seeds, 
the apparent incompleteness of the parallelism between rate of 
synthesis and amount of enzyme being due to the loss of some 
of the starch from the assimilatory organs. Zz. H. P. 


Oxydases and their Inhibitors in Plant Tissues. IV. The 
Flowers of Iris. W. R. G. Arxins (Sct. Proc. Roy. Dubl. Soc., 
1915, [N.S.], 14, 317—327).—The peroxydase reactions of related 
species of /ris are similar, although the distribution and amount 
of anthocyanin may be very different. Active peroxydase is absent 
in the Pogoniris group, whilst the reactions are usually well marked 
in the Xiphion group; in the Apogon group the distribution varies, 

When negative results are obtained by the usual method, the 
presence of the enzyme can be shown by treatment with hydrogen 
cyanide or toluene-water, which removes an inhibitor, probably by 
diffusion, since the protoplasm is rendered permeable by the 
reagents. 

When the flowers are kept in darkness, the quantity of active 
peroxydase increases; in one case organic peroxide was produced. 

It is not possible to correlate the distribution of peroxydase and 
anthocyanin in 7ris, owing perhaps to complications introduced by 
inhibitors. N. H. J. M. 
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Formation of Alkaloids in Papaver Somniferum, L. var. 
Nigrum, and the Opium obtained from the Plant. L. van 
Iratuiz and J. A. vAN Toorensure (Pharm. Weekblad, 1915, 52, 
1601—1606).—The opium from Papaver somniferum var. nigrum 
contains thebaine, narceine, morphine, codeine, and papaverine, 
but not narcotine. A. J. 


Odoriferous Substances of the Thorn-apple, Datura Stra- 
monium. A. Sivotopov (J. Russ. Phys. Chem. Soc., 1915, 47, 
1561—1569).—The products obtained on distilling disintegrated 
branches of Datura stramonium, including leaves, flowers, twigs, 
and fruit cones, with water consist principally of methyl and ethyl 
alcohols mixed with small proportions of trimethylearbinol (), 
aldehydes, ketones, and esters. The aldehydes comprise acetalde- 
hyde and, probably, formaldehyde, propaldehyde, isobutaldehyde, 
and another of considerably higher boiling point. Acetone and 
another ketone of higher boiling point were found, and esters of 
acetic and formic acids. The small proportion of odoriferous sub- 
stances is explainable by their volatility, which prevents any 
marked accumulation. a. a. 3 


Soil Gases. J. Wavrer Learner (Mem. Dept. Agric. India, Chem. 
Ser., 1915, 4, 85—134).—By means of an attachment to a soil-boring 
cylinder, the soil samples could be at once completely enclosed and 
the whole of the contained gases could be pumped out. In addi- 
tion to the total volumes of gas, the amounts of argon, nitrogen, 
oxygen, hydrogen, and carbon dioxide were estimated. Argon was 
estimated because its ratio to the oxygen or nitrogen in soil gases 
would show whether these gases had been liberated or combined. 

When rain falls on a dry soil, the volume of gas displaced is 
not necessarily the same as the volume of water. In the wettest 
weather it was found that the soil contained about half as much 
gas as in hot, dry weather. 

Gases from swamp rice soils were found to contain large amounts 
of nitrogen in relation to argon, indicating liberation of soil 
nitrogen, very little oxygen, and considerable amounts of hydrogen 
and methane. Gases in the neighbourhood of roots contained high 
percentages of carbon dioxide, and commonly contained hydrogen, 
but not methane. 

Analyses of gases from soils during active nitrification showed 
normal instead of low amounts of oxygen. These results, and 
others obtained in nitrification experiments in closed vessels, seem 
to point to a rapid diffusion of gases through soil. 

The conclusion is drawn that tillage of the soil is unnecessary 
as far as aeration is concerned, and that the value of good cultiva- 
tion must be due to other effects. N. H. J. M. 


Adsorption of Potassium and Phosphate Ions by Typical 
Soils of the Connecticut Valley. Roserr H. Boeue (J. Physical 
Chem., 1915, 19, 665—695).—The adsorption of phosphate and 
potassium ions by four typical soils from the Connecticut valley 
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has been exhaustively studied. The soils examined were a 
Windsor sand, a Podunk fine sandy loam, a Connecticut meadow 
silt loam, and a Suffield clay. The soils were thoroughly leached 
with water to remove any soluble salts and then placed in a nickel 
tube, and solutions of potassium chloride and monocalcium ortho- 
phosphate, CaH,(PO,)., of known strength were allowed to perco- 
late through them. The change in concentration of the potassium 
and phosphate ions was determined colorimetrically. The results 
of the investigation are expressed in tables and curves. The main 
results are in agreement with previous work of Cameron, Schreiner, 
Failyer, and Schloesing. It is shown that when soils are leached, 
the concentration of phosphate and potassium ions in the soil 
extract approaches a constant value, which appears to be fixed and 
definite for any given soil. When soils are subjected to the action 
of soluble potassium and phosphate salts, the concentration of 
these salts in the soil extract is at first not materially increased, 
owing to the power of the soils to adsorb these salts, but as adsorp- 
tion proceeds it becomes weaker, and a point is finally reached 
where the amount of soluble salts extracted in the soil extract is 
nearly equivalent to the amount applied. The concentration of 
the potassium and phosphate ions in the soil extract approaches a 
low constant, which appears to be fixed and definite for each soil, 
when only a part of the adsorbed ions has been removed by the 
leaching action of water. The constants attained by the four soils 
by the leaching action of water are very nearly alike, which seems 
to indicate that the concentration of the potassium and phosphate 
ions in the soil solutions of the various soils were practically the 
same and not at all dependent on the amount of adsorbed potassium 
or phosphate they originally contained. This indicates that the 
concentration of salts in soils is largely dependent on the specific 
adsorptive capacity of the individual soils. These results tend to 
disprove the theory that the composition of the soil moisture, and 
hence the adsorptive capacity of the soil, is determined primarily 
by the composition of the soil. They tend to prove that this quality 
is dependent on the mechanical texture of the soil. Further, since 
these soils continue to adsorb small amounts of potassium and 
phosphate ions long after the approximate point of saturation has 
been reached, and they continue to lose potassium and phosphate 
ions in small amounts long after the soluble forms must have been 
entirely leached out, and as the latter point is reached long before 
all the previously adsorbed potassium and phosphate ions have 
been leached out, it would appear that the soils were able to take 
up these ions from the solution in two distinct ways: first, by 
saturating itself with the ions, these undergoing no chemical 
change, and thus remaining readily soluble and easily leached out; 
and, secondly, by interacting with the salts, producing insoluble 
compounds, which are slowly reconverted into soluble compounds 
on treatment with water. J. F. 8. 


Field Test with a Toxic Soil Constituent: Vanillin. J. J. 
Skinner (U.S. Dept. Agric. Buli., 164, 1915).—The results of pot 
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experiments in which clover was grown in soil containing 100 mg. 
per kilo. of vanillin, increased by subsequent additions to 300 mg., 
showed a reduction in yield of 53%. Similar experiments with 
wheat showed injurious effects in two soils (sand and sandy loam 
respectively), whilst in a third soil (loam) no injurious effects were 
observed. 

Experiments were also made with different plants grown on 
small plots. The soil was a silty, clay loam of an acid nature with 
a low percentage of organic matter. Vanillin was applied the day 
before sowing the seed, and three other applications were made, 
the total amount added being 320 kilos. per hectare. The final 
results showed considerable reductions in the yields of cow peas, 
garden peas, and string beans. 

It was found that the soil when kept for six months after the 
application of vanillin was still harmful to the respective crops. 

N. H. J. M. 


The Solubility of the Phosphoric Acid in Powdered Thomas 
Slag on Repeated Extraction with Water Containing Carbon 
Dioxide. J. G. Mascnuauptr (Chem. Zentr., 1915, ii, 552; from 
Verslag. Landbouwkund. Onderzoek. Rykslandbouwproefstat., 1915, 
41 pp.).—The amount of phosphoric acid which can be extracted 
from powdered Thomas slag by water containing carbon dioxide 
depends largely on the relative quantities of the solid and liquid 
phases. If this relation is fairly constant, the more marked is the 
effect of the free lime and calcium silicate present on the solu- 
bility of the phosphoric acid. Slag powder characterised by a high 
solubility with respect to citric acid gives a higher yield of phos- 
phoric acid in the earlier extractions, but after a certain number 
of extractions all samples exhibit similar behaviour as to the solu- 
bility of the remaining phosphoric acid. The content of free lime 
determined by extraction with a sugar solution is higher in samples 
of low solubility towards citric acid, whilst the content of calcium 
silicate is higher in samples showing the same characteristic. The 
varying content of free lime can only in a small degree be 
responsible for the variable solubility in citric acid, because 
although the removal of the lime raises the percentage of phos- 
phorie acid extracted by 2% citric acid or by water containing 
carbon dioxide, the differences still persist, and therefore are 
possibly to be referred to double salts of calcium silicate and 
calcium phosphate. 

The results do not indicate any definite relation between the 
solubility in water containing carbon dioxide and in citric acid, 
considerable differences being observed in the behaviour on the first 
extraction with the former solvent with samples the difference 
between which is only slight as measured by the citric acid test. 

D. F. T. 
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Preparation of Aluminium Ethoxide. FArBWERKE vorm. 
MetsTerR, Lucius, & Brinine (D.R.-P., 286596; from J. Soe. 
Chem, Ind., 1915, 34, 1168).—Dry alcohol is treated with alumin- 
ium in the presence of a very small quantity of mercuric chloride 
(as a catalyst) and in the presence or absence of alkyl haloids or 
iodine. The mixture is then distilled under reduced pressure, when 
a distillate free from mercury is obtained. 


Preparation of y-Methylbutinol and its Homologues. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P., 285770; from 
J. Soe. Chem. Ind., 1915, 34, 1167).—The alkali compounds of 
acetylene or its homologues are treated with acetone or its homo- 
logues in an inert medium. J.C. W. 


Simple and Mixed Alkyl Phosphates. W. A. DrusHeEL 
(Amer. J. Sci., 1915, [iv], 40, 643—648).—Trialkyl phosphates were 
prepared by the action of phosphoryl chloride on the corresponding 
sodium alkyloxides in suspension in dry ether. Contrary to state- 
ments in the literature, they were all, up to tritsobutyl phosphate, 
found to be distillable in a vacuum without decomposition. Al- 
though stable towards cold N/10-hydrochloric acid, they were 
readily hydrolysed by aqueous barium hydroxide, and from the 
barium salts of the dialkyl hydrogen phosphates produced mixed 
trialkyl phosphates were obtained by the silver salt method. The 
hydrolysis of the mixed trialkyl phosphates by barium hydroxide 
proceeds in two directions simultaneously, and not as stated by 
Lossen and Kohler (A., 1891, 1013) by the removal of one of the 
alkyl groups which occurs twice to the exclusion of the group that 
occurs only once, so that the product contains esters of the types 
HRR/PO, and HR,PO,. Tables are given showing the effect of 
various alkyl groups on the velocity constants of the hydrolysis of 
simple and mixed trialkyl phosphates by hydrochloric acid at 100°. 
The following physical constants are given for the phosphoric esters: 
Trimethyl, b. p. 197°/760 mm., D™ 1°200; triethyl, b. p. 215°/ 
760 mm., D®” 1°056; tripropyl, b. p. 1319/15 mm., D® 1°007; tri- 
isobutyl, b. p. 152°/15 mm., D® 0°965; dimethylethyl, b. p. 203°/ 
760 mm., D® 1°161; dimethylpropyl, b. p. 116°/15 mm., D® 1°180; 
methyldipropyl, b. p. 129°/20 mm., D” 1°059; diethylpropyl, b. p. 
130°/20 mm., D® 1:077; ethyldipropyl, b. p. 145°/20 mm., D” 
1025. G. F. M. 


The Mechanism of the Action of Tribasic Sodium Phosphate 
on the a-Monochlorohydrin of Glycerol. O. Batty (Compt. rend., 
1915, 161, 677—680).—A critical investigation of the interaction 
of trisodium phosphate and glycerol monochlorohydrin in which 
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the author shows that the changes are not so simple as that stated 
by King and Pyman (T., 1914, 105, 1238): 

(1) Na,PO,+ CH,Cl-CH(OH)-CH,-OH = 

NaCl + PO,Na,-CH,-CH(OH)-CH,-OH. 

The two substances were mixed in equimolecular proportions, the 
mixture being kept at 18°, and at definite intervals determinations 
were made of the sodium chloride formed, of the trisodium phos- 
phate destroyed, and of the glycerophosphate formed. The results 
show that, whilst the sodium chloride formed and the trisodium 
phosphate destroyed are in molecular agreement throughout, the 
amount of sodium glycerophosphate formed is always much less than 
that required by equation (1), the difference being very marked for 
the first ten hours. The author considers that the formation of 
sodium glycerophosphate takes place according tc equations (2) 
and (3): 

(2) Na,PO, + CH,Cl-CH(OH)-CH,:OH = O 


AN 
a Na, HPO, + NaCl + CH,-CH-CH,-OH 


Z\ 

(3) CH,-CH-CH,:OH + Na,H PO, = PO,Na,°CH,*CH(OH)-CH,-OH 
since he has shown that the glycide and disodium hydrogen phos- 
phate do react slowly to give sodium glycerophosphate, about 80% 
of the glycide being transformed into glycerophosphate in about 
eight days. W. G. 


Electrolysis of the Alkali Salts of Aliphatic Sulphocarboxylic 
Acids. Fr. Ficnuter and Turopor Licnurennanun (Ber., 1915, 48, 
1949—1963).—The anodic oxidation of sulphoacetic acid, and its 
potassium and ammonium salts, of potassium sulphopropionate and 
ammonium sulphopropionate dissolved in the free acid, of potassium 
methanesulphonate, and of methanedisulphonic acid and its salts 
has been investigated. 

In the case of sulphoacetic acid and its salts the chief products 
are sulphuric acid and carbon dioxide, but carbon monoxide, 
ethylene, formaldehyde, sulphur dioxide, and methane- and 
ethane-disulphonic acids may be detected, the latter as their 
barium salts. The normal product, analogous to the electro-syn- 
thesis of ethylene, is ethanedisulphonic acid, thus : 

280,H-CH,-CO,H + O=C, »H,(SO,H), + 2CO, + H,O. 

Just after the commencement of the electrolysis, however, the 
neutral solution becomes alkaline, and later on it accumulates 
neutral sulphates, conditions which are favourable to the Hofer 
and Moest reaction (A., 1902, i, 736), in which hydroxyl ions 
convert the fission product of electrolysis into an alcohol. That is, 
the residues, -CH,*SO,H, not only coalesce to form ethanedisulph- 
onic acid, but they give methanolsulphonic acid, OH-CH,*SO,H. 
This, of course, is speedily oxidised to the aldehyde, CHO-SO,H 

which will give sulphuric acid and formaldehyde on hydrolysis (and 
therefore also sulphur dioxide and carbon monoxide) or be oxidised 
to sulphoformic acid, CO,H-SO,H, and finally to sulphuric acid and 
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carbon dioxide. The production of ethylexe and methanedisulph- 
onic acid is attributed to another reaction of the *CH,*SO,H 
residue, thus: 4*CH,*SO,H = 2CH,(SO,H), + C,H. 

Just as the production of butane from a propionate falls very 
much behind the electrosynthesis of ethane, the chief gaseous 
product being ethylene, so the main result of the electrolysis of a 
sulphopropionate is the formation of sulphuric acid, ethylene, and 
carbon dioxide, thus: SO,H-CH,°CH,°CO,H + O=H,SO,+C,H,+ 
CO,. Here, again, secondary reactions take place, and carbon 
monoxide, formaldehyde, sulphur dioxide, and acetic acid may be 
detected among the products. 

The electrolysis of potassium methanesulphonate leads to the pro- 
duction of carbon dioxide, the sulphate and a little persulphate, 
and also formaldehydesulphonic acid, which becomes obvious on 
boiling the solution. No carbon monoxide or hydrocarbon is 
formed. The result is an oxidation unaccompanied by synthetic 
processes, thus: CH,*SO,H +40=CO,+ H,SO,+H,O and 

CH,°SO,H + 20 =CHO-SO,H + H,O. 
Similarly, methanedisulphonic acid or its salts is merely oxidised to 
sulphuric acid and carbon dioxide, just as it is by 30% hydrogen 
peroxide. 

In the course of the experiments it was observed that barium 
methanedisulphonate crystallises, not only in the well-known form 
of very thin, rhombic tablets, but in very characteristic, centi- 
metre-long, transparent needles, arranged in concentric groups. 
This form is obtained by crystallisation from dilute solutions at a 
low temperature in the presence of a trace of acid (for example, a 
drop of 2N-HCl). The needles belong to the same system as the 
tablets. 

For the details of the current densities employed and the methods 
for identifying and isolating the products the original should be 
consulted. J. C. W. 


Trichloro-tert.-butyl Acetate (Acetylchloretone). T. B. 
Aupricu (J. Amer. Chem. Soc., 1915, 37, 2720—2723).—When 
8-trichloropropan-B-ol, CCl,-CMe,°OH, is heated with a mixture of 
acetic anhydride and sodium acetate, it is converted into the corre- 
sponding acetate, CCl,-CMe,*OAc, b. p. 145—146°/246mm. Hydro- 
lysis is effected only slowly with water or dilute acids, but concen- 
trated nitric acid causes rapid hydrolysis. The acetate has anzs- 
thetic properties similar to those of tiie parent alcohol, but its 
toxicity towards guinea-pigs is slightly less. D. F. T. 


Fatty Acid Esters of Ethylene Glycol. R. F. Rurran and J. R. 
Roesuck (Trans. Roy, Soc. Canada, 1915, 9, 1—11).—The authors 
have prepared a number of mono- and di-acid esters from ethylene 
glycol by direct esterification at high temperatures and with con- 
stant stirring. About 30 grams of the acid were mixed with an 
amount of glycol more than sufficient to convert the whole of the 
acid into mono-ester, and the mixture was heated at 185—187° in 
an open flask, being constantly stirred by a platinum stirrer. The 
mixture after fusion was freed from glycol by washing with hot 
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water and from free acid by neutralisation with calcium hydroxide. 
The mono- and di-acid esters were separated by crystallisation from 
hot alcohol, the di-acid ester separating out first. 

Ethylene distearate, C,H,(C,,H;,0,)., crystallises in pearly plates, 
m. p. 75°, np 1°4385, D7 0°8581; 100 grams of alcohol dissolve 
0°010 gram at 0°, 0-028 gram at 25°, 0°037 gram at 28°, and 
0°112 gram at 40> (compare Wiirtz, Ann. ., Chim, phys., 1859, [iii], 
55, 436). The monostearate, C,H,(OH)(C,,H,,0.), crystallises in 
pearly plates, m. p. 58°5°, nif° 14310, D® 0°8780; 100 grams of 
alcohol dissolve 0°64 gram at 0°, 1°31 grams at 7°4°, 2°10 grams at 
16°, 4°17 grams at 25°, 10°61 grams at 29°. 

Ethylene dipalmitate, C,H,(C,,Hs,0.)., crystallises in pearly 
plates, m. p. 68°7°, nf? 1 4378, D779 0°8594 ; 100 grams of alcohol 
dissolve 0°018 gram at 0°, 0°087 gram at 25°, 0°109 gram at 29°, 
0°31 gram at 38°. The mono palmitate, C,H,(OH)(CygHs,0.), 
crystallises in pearly plates, m. p. 51°5°, n}* 1°4411, D®-> 0°8786; 
100 grams of alcohol dissolve 1°62 grams at 0°, 5°76 grams at 7°4°, 
10°67 grams at 16°, 24°08 grams at 25°. 

Ethylene dimargarate, C, 2H, (Cy7H30, jo, crystallises in needles or 
waxy scales, m. p. 65°5°, nif 1°4392, D®-! 0°8605; 100 grams of 
alcohol dissolve 0°024 gram at 0°, 0101 gram at 25°. The mono- 
margarate, C,H (OH)(C, 7H330.), crystallises in thin plates, m. p. 
50°2°, n> 1° 4440; 100 grams of alcohol dissolve 1°72 grams at 0°. 

The esters with oleic acid were not satisfactorily separated as 
their solidification points seemed very near each other and that of 
oleic acid itself. 

Ethylene chlorohydrin, when heated in a sealed tube for twenty 
hours at 105—115° with equivalent quantities of either stearic or 
palmitic acid, gave the corresponding chloroethyl ester, the action 
ceasing when 18—20% of the acid remained uncombined. 

Chloroethyl stearate, C,H,Cl*C,,Hs;,0., crystallises in waxy 
scales, m, p. 48°5°, D495 0°9049, n° 1°4433; 100 grams of alcohol 
dissolve 0°20 gram at 0°, 0°28 gram at 7°4°, 1°29 grams at 16°, 
2°10 grams at 25°, 3°62 grams at 29°. 

Chloroethyl palmitate, C.H,Cl*C,,H;,0,, crystallises in pearly 
plates, m. p. 41°5°, n}* 1°445, D*! 0°9097; 100 grams of alcohol 
dissolve 0°48 gram at 0°, 1:16 grams at 7°4°, 3°8 grams at 16°, 
8°87 grams at 25°, 15°31 grams at 29°. 

Chloroethyl stearate, when heated with the calculated quantity 
of silver palmitate at 140° for three to four hours, or with potassium 
palmitate for a much longer time, gives ethylene, stearopalmitate, 
C,H, (C,.H;,05)(C,g,Hs,05), m. p. 65°, nf 1°4391, D5 0°8584; 100 
grams of alcohol dissolve 0°011 gram at 0°, 0-035 gram at 25°, 
0°049 gram at 29°, 0°213 gram at 39°. W. G. 


Catalytic Bleaching of Palm Oil. Sosare GaraLapury Sastry 
(T., 1915, 107, 1828—1831. Compare Eng. Pat., 17784 of 1913).— 
A series of experiments is described on the bleaching of palm oil by 
blowing air or oxygen through it, both air and oil being at 80—90°, 
in the presence of the salts and oxides of manganese, cobalt, nickel, 
iron, and lead. Manganese borate, and particularly cobalt borate, 


ORGANIC CHEMISTRY. i. 117 


are found to be very efficient catalysts for this purpose, for 60—70 

rams of a crude oil were completely bleached in the presence of 
0°01% of the latter by a current of air flowing at the rate of about 
17 litres per hour for three and a-half hours. The bleaching was 
permanent, and oils treated in this way retain their characteristic 
perfume and soap-making qualities. J. C. W. 


Preparation of a [Cobalt] Salt of Cholic Acid. Kyou & 
Co. (D.R.-P. 284762; from J. Soc. Chem. Ind., 1915, 34, 1166).— 
Cobalt cholate, [C.,H3,O9|,Co, is prepared by the interaction of an 
alkali cholate with a cobalt salt, or by other common methods. 
It readily swells in water, but dissolves sparingly in water and 
alcohol and not at all in ether, benzene, or chloroform. It has 
disinfecting properties when taken internally, but therapeutic doses 
do not injure the mucous membrane of the stomach. J.C. W. 


Magnesium Citrate in Aqueous Solution. Francine Swarr 
and C. Biompere (J. Pharm. Chim., 1915, [vii], 12, 387—391).— 
The authors do not agree with the existence of a heptahydrate of 
magnesium citrate as described by Léger (A., 1915, i, 496). They 
explain the slow separation of magnesium citrate tridecahydrate 
from aqueous solution as due to the ionisation of the citrate 
giving rise to two complex ions (compare A., 1915, ii, 737), which 
slowly recombine to form the molecule, which then crystallises as 
the tridecahydrate. They reaffirm the existence of the basic mag- 
nesium citrate, Mg,Ci-OH, previously described by Blomberg 
(Pharm. Weekblad., 1915, September), and explain its formation 
by means of these complex ions. W. G. 


Magnesium Citrate in Aqueous Solution. E. Lécrr (J. Pharm. 
Chim., 1915, [vii], 12, 391—394).—A reply to Swart and Blomberg 


(preceding abstract). W. G. 
Bromoacetylxylose and £#-Triacetylmethylxyloside. J. K, 
Date (J. Amer. Chem. Soc., 1915, 3'7, 2745—2747).—By treating 
xylose with a saturated solution of hydrobromic acid in acetic 
anhydride at the ordinary temperature, bromotriacetylzrylose, 
crystals, m. p. 102°, [a] + 212°2° (in chloroform), can be produced. 
This substance in acetic acid solution reacts with silver acetate, 
giving B-tetra-acetylrylose (compare Hudson and Johnson, follow- 
ing abstract), and when treated in methyl alcohol with silver nitrate 
yields B-triacetylmethylxyloside, thin, plate-like crystals, m. p. 115°, 
[a]? —60°5°, which is converted by cold dilute sodium hydroxide 


solution into B-methylxyloside (Fischer, A., 1895, i, 439). 
D. F. T. 


The Isomeric Tetra-acetates of Xylose. The Acetates of 
Melibiose, Trehalose, and Sucrose. C. S. Hupson and J. M. 
Jounson (J. Amer. Chem. Soc., 1915, 37, 2748—2753).—Tetra- 
acetylxylose, m. p. 128° (corr.) (Stone, A., 1894, i, 104; Bader, A., 
1896, i, 336) when heated in acetic anhydride containing a little 
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zinc chloride undergoes chemical change, as is clear from the occur- 
rence of a marked increase in the optical activity of the solution, 
and there can be separated from the solution an isomeride, m. p. 
59° (corr.); an unstable a/coholate of this substance was isolated 
as an intermediate product in the process of separation. The 
optical activity of the new compound is [a]; + 88°9° in chloroform, 
+80°4° in benzene, and +95°8° in acetic acid, whereas for the 
original compound, m. p. 128°, the values for solutions of approxi- 
mately the same concentration (approx. 10%) were [a|> —25°1°, 
—22°3°, and —7°3° respectively in the same three solvents; the 
former compound is therefore termed a-tetra-acetylxylose as a prob- 
able derivative of the known dextrorotatory a-xylose, whilst the less 
fusible levorotatory compound is termed §-tetra-acetylxylose, from 
its presumed relationship with the hypothetical B-xylose. On hydro- 
lysis of the a-tetra-acetyl derivative with alcoholic potassium hydr- 
oxide at 0°, only ordinary xylose was obtained, but acetylation of 
xylose with a mixture of acetic anhydride and commercial pyridine 
(compare Behrend, A., 1907, i, 481) gave a mixture of the a- and 
B-forms of the tetra-acetyl compound. The tetra-acetylxylose ob- 
tained by Ryan and Ebrill (A., 1908, i, 716) by the action of silver 
acetate on chloroacetoxylose in acetic acid is shown to be the 
B-isomeride, and an improved method is given for the preparation 
of chloroacetoxylese, consisting in boiling xylose with acetyl chloride 
and a trace of zinc chloride until the sugar is completely dissolved. 
An acetic acid solution of hydrogen bromide rapidly converted both 
the a- and the 8-tetra-acetyl] compounds into one and the same 
bromoacetoxylose (compare Dale, preceding abstract), which was 
converted by methyl alcohol and silver nitrate into §-triacetyl- 
methylxyloside. 

Melibiose octa-acetate, m. p. 177°5° (corr.), [a],, +102°5° and 
+ 101°9° in chloroform and acetic acid respectively, when heated at 
100° in acetic anhydride containing a little zinc chloride, undergoes 
a marked increase in optical activity, presumably due to the forma- 
tion of an isomeride, but the latter could only be isolated as a 
syrup. The new and more active isomeride will be the a-form, 
whilst the original compound is to be represented as the B-isomeride. 

Trehalose octa-acetate, m. p. 96—98°, [al? +162°3° in chloro- 
form, and sucrose octa-acetate, m. p. 69°, [a]? +59°6° in chloro- 
form, showed no alteration in optical activity when dissolved in 
acetic anhydride with a little zinc chloride, thus indicating the non- 
existence of isomerides, as would indeed be expected from the lack 
of muta-rotation and the non-aldehydic character of these sugars. 


D. ¥. TF. 


A Second Crystalline Lzvulose Penta-acetate (a-Lzvulose 
Penta-acetate). C.S. Hupson and D. H. Brauns (J. Amer. Chem. 
Soc., 1915, 3'7, 2736—2745).—By the action of zine chloride in 
acetic anhydride solution on lev ulose tetra-acetate the authors have 
obtained a d-levulose penta-acetate, m. p. 70°, [a]? + 34°75° (in 
chloroform), and therefore quite distinct from the isomeric penta- 
acetate, m. p. 108°, [a]? —120°9°, recently described by the authors 
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(A., 1915, i, 502). This new penta-acetate shows the same stability 
as that earlier described towards zinc chloride, and therefore the 
method applicable to the establishment of equilibrium between 
aldose acetates fails in this case of a ketose derivative. The penta- 
acetate, m. p. 108°, is obtained when levulose tetra-acetate is 
treated in the cold with sulphuric acid and acetic anhydride, so that 
the same cyclic system must be present in both the penta-acetates, 
which are therefore designated by the terms a- and B- for the more 
fusible and the less fusible isomerides respectively. a-Laevulose 
penta-acetate can also be obtained directly from levulose by the 
action of zine chloride in acetic anhydride solution and by the 
action of pyridine in the same solvent, but the process described 
above is the most satisfactory. 

The best method for the production of levulose tetra-acetate is 
with an acetic anhydride solution of zine chloride and levulose at 
0°, stopping the reaction as soon as the last substance has passed 
into solution. A 30% yield of tetra-acetate can thus be obtained. 

B-Levulose penta-acetate when treated with an acetic acid solu- 
tion of hydrogen bromide is converted into levulose tetra-acetate, 
probably by way of the corresponding bromoacetyl compound. The 
a-peiita-acetate is unaffected by similar treatment, so that it is 
probably correct to regard the tetra-acetate as a B-compound. 

As the original crystalline levulose was a B-compound, and as 
the a- and 8-penta-acetates do not give an equilibrium mixture, it 
is probable that in the production of the former from levulose a 
molecular rearrangement occurs in one of the less acetylated deriv- 
atives, but no experimental indication was forthcoming as to the 
stage of the acetylation at which rearrangement occurs. 

The authors have also prepared from levulose tetra-acetate a 
crystalline tetra-acetylmethyl-levuloside, which is to be described 
later. DF. Ss. 


Action of Cyanides of the Alkali and the Alkaline Barth 
Metals on Sugars. II. E. Rupp and A. Héuzie (Arch. Pharm., 
1915, 253, 404-415. Compare A., 1914, i, 142).—The preparation 
of a-glucoheptoic anhydride from dextrose is effected more con- 
veniently by barium cyanide than by potassium cyanide. The latter 
causes the formation of dark-coloured by-products, but when its 
hydrolytic dissociation is diminished, by the use, for example, of 
potassium zincocyanide, the reaction product is obtained, and 
remains, nearly colourless. Zinc cyanide or mercuric cyanide has 
no action on dextrose in aqueous solution. 

a-Glucoheptoic anhydride has recently come into use as a diabetic 
sugar under the name hediosite. Basic barium glucoheptoate, 
OH-CH,°[CH-OH];-CO-O-Ba-OH, colourless, crystalline precipitate, 
is obtained by heating hediosite and barium hydroxide (1 mol.) in 
saturated aqueous barium hydroxide at 75°. The basic salt, being 
sparingly soluble, can be utilised to isolate the product of the 
reaction between dextrose and an alkali cyanide, the yield of 
hediosite by this method being 30—33%. 

The velocity of reaction of a 10% dextrose solution and potassium 
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cyanide (1 mol.) has been followed polarimetrically, the results 
being controlled by estimations of the ammonia evolved. About 
one-half of the sugar has reacted within two hours, and the reaction 
ceases after three days. The estimation of the cyanide undecom- 
posed shows that the consumption of the cyanide increases rapidly 
with the concentration of the solution; the amount of potassium 
cyanide decomposed in a 10% dextrose solution in a few days is 
about the same as that decomposed in a 0°1% solution after one 
month. The consumption of the cyanide is enormously accelerated 
catalytically by alkalis; a solution of dextrose and potassium _ 
cyanide, when faintly acidified with sulphuric acid, suffers in the 
course of weeks no greater loss of cyanide than does the same 
solution within a few hours after the addition of two drops of 
dilute sodium hydroxide or a few drops of aqueous ammonia. 

Mannose and potassium or barium cyanide react in aqueous solu- 
tion with the evolution of ammonia and the formation of barium 
mannosecarboxylate, from which the corresponding lactone is 
obtained by acidification. 

Levulose and potassium or barium cyanide react, hydrogen 
cyanide, followed after several hours by ammonia, being evolved ; 
the product obtained by evaporating the solution over sulphuric 
acid in a vacuum is probably potassium levulosecarboxylate, but 
the free acid could not be isolated. The behaviour of galactose is 
quite similar to that of levulose. In the case of lactose, hydrogen 
cyanide is evolved, followed after several days by ammonia. The 
solution contains a dark-coloured, viscous mass which was not 
further examined; estimations of the undecomposed cyanide after 
the lapse of days show that the biose reacts smoothly with 1 mol. 
of the cyanide, the more rapidly the greater is the concentration 
of the solution, but subsequently a second molecule of the cyanide 
is very slowly decomposed. These results are interpreted as indi- 
cating the formation of potassium lactosecarboxylate, which is then 
hydrolysed to potassium glucoheptoate and galactose, the latter 
being subsequently converted slowly into potassium galactosecarb- 
oxylate. 

The behaviour of maltose is very similar to that of lactose, except 
that a second molecule of the cyanide scarcely enters into reaction. 


C. S. 


Preparation of Melibiose. C. S. Hupson and T. 8. Harpine 
(J. Amer. Chem. Soc., 1915, 3'7, 2734—2736).—By a modification 
of the method of Bau and Loiseau (A., 1904, i, 225, 475) the 
authors have been able to prepare melibiose from raffinose with a 
yield of 175—200 grams of pure crystalline product from 500 grams 
of the triose. 

Pure raffirose (500 grams) obtained by the process of Hudson 
and Harding (A., 1914, i, 1166) was taken in approximately 10% 
aqueous solution, together with baker’s yeast (10 grams), acetic acid 
(one or two drops), and malt sprouts (1 gram), the latter serving 
as a nitrogenous food; after thirty-six to forty-eight hours at the 
ordinary temperature, the optical activity had fallen to approxj- 
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mately that calculated for the resulting melibiose, the levulose 
having undergone further fermentation to carbon dioxide and 
alcohol. The solution was then filtered, cleared with basic lead 
acetate solution, decolorised by carbon, and, after evaporation to a 
syrup, caused to crystallise by the addition of alcohol and a nucleus 
of melibiose. D. ¥...% 


Complex Metallic Ammines. II. Additive Compounds 
Formed from trans-Dichlorodietbylenediaminecobaltic Chloride. 
Tuomas SLATER Price and Sipney ALBERT Brazier (T., 1915, 107, 
1713—1740).—The formation of the additive compound between 
trans-dichlorodiethylenediaminecobaltic chloride and _ thiodiacetic 
acid (A., 1915, i, 942) has led to the investigation of other dibasic 
acids, including not only those containing sulphur, but also acids 
of the oxalic acid series and certain unsaturated dibasic acids, It 
was found that all dibasic acids do not give rise to additive com- 
pounds; with one or two exceptions the compounds formed are of 
two types, which may be formulated as [Cl,Coen,J|AH,H,A and 
[Cl,Coen,|AH, where H,A is a dibasic acid. Acids which give 
compounds of the first type are: malonic, chloromalonic, bromo- 
malonic, glutaric, acetonedicarboxylic, thiodiacetic, sulphonyldi- 
acetic, and maleic acids, whilst the following acids give compounds 
of the second type: oxalic, methylmalonic, ethylmalonic, dimethy]- 
malonic, diethylmalonic, dichloromalonic, dibromomalonic, succinic, 
dibromosuccinic, tartaric, meso-tartaric, adipic, dithiodiacetic, 
dithiodipropionic, fumaric, citraconic, mesaconic, and itaconic acids. 
Thiodipropionic acid gives a compound of the type 

[Cl,Co en, Cl, H,A. 

A detailed consideration of the results hitherto obtained by 
Werner in connexion with analogous compounds, together with the 
above results, leads the authors to the conclusion that the additive 
compounds should be formulated as i Co en, |AH, the 
hydrogens of the acid being connected with the chlorines of the 
complex by subsidiary valencies. An explanation of the fact that 
only certain dibasic acids give additive compounds is given in the 
light of the results hitherto obtained by Béeseken (A., 1913, i, 1147) 
and Irvine and Steel (A., 1915, ii, 669), it being shown that in 
all probability the acids giving rise to compounds of the first type 
have their hydroxyl groups in the cis-position with respect to each 
other, malonic acid, for example, having the configuration 


= “fl the hydroxyl groups are then in a favourable posi- 
tion for their hydrogen atoms to combine with the chlorine atoms 
of the dichloro-compound. Of the acids giving compounds of the 
second type, it is shown that all of them, with the exception of the 
substituted malonic acids and citraconic acid, probably have their 
hydroxyl groups in the anti-position with respect to each other, 
that is, not in a favourable position for their hydrogen atoms to 
combine with the chlorine atoms of the dichloro-compound. The 
fact that certain substituted malonic acids, together with citraconic 
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acid, do not give additive compounds, although their hydroxyl 
groups are probably in the cis-position with respect to each other, 
is explained on the assumption that the substitution of hydrogen 
by radicles with much larger molecular volumes, as, for example, 
methyl, ethyl, and the halogens, influences the relative positions in 
space of the hydroxyl groups in such a manner that they are not 
favourably situated for forming an additive compound. 

In order to prepare the various compounds, cold concentrated 
solutions of trans-dichlorodiethylenediaminecobaltic chloride and 
the acid were mixed, the proportions taken being one molecular 
equivalent of the chloride to rather more than two molecular equi- 
valents of the acid. If no precipitate was formed, sufficient sodium 
carbonate to form the sodium hydrogen salt of the acid was added, 
when precipitation rapidly took place. When the acid forms an 
additive compound it is immaterial whether it be present in the 
reaction mixture as the free acid or the sodium hydrogen salt. All 
the compounds thus obtained were micro-crystalline. The fresh 
aqueous solutions do not contain ionic chlorine, but on keeping 
they slowly change in colour, probably with the formation of chloro- 
aquo-compounds. 

trans - Dichlorodiethylenediaminecobaltic hydrogen oxalate, 
YC,0,H,2H,O, where Y=[Cl,Co en,], forms emerald-green, striated, 
and elongated plates. In one case, under conditions which have to 
be investigated further, the trans-dichloro-chloride and ammonium 
hydrogen oxalate gave crystals of ovalice acid-trans-dichlorodi- 
ethylenediaminecobaltic hydrogen oxalate, YC,0,H,C,H.O,. From 
the hydrogen oxalate, oxalatodiethylenediaminecobaltic chloride, 
[C,0,Coen,]Cl1,4H,0, is readily obtained by boiling the solution 
and subsequent concentration. Malonic acid-trans-dichlorodi- 
ethylenediaminecobaltic hydrogen malonate, 

YC,0,H,,CH,(CO,H),,2H,0, 

forms dark, emerald-green, blunt prisms; when the dichloro-chloride 
and the malonic acid were in the proportions of 2:1 by weight, 
instead of 3:4, as in preparing the above compound, maloniec acid- 
trans-dichlorodiethylenediaminecobaltic chloride, YC|1,CH,(CO,H),, 
was obtained. trans-Dichlorodiethylenediaminecobaltic hydrogen 
diethylmalonate, YCO,*CEt,*CO.H, crystallises as emerald-green, 
square plates, mixed with a few needles; the corresponding 
hydrogen dimethylmalonate, YCO,*CMe,°CO,H, gives nodular 
aggregates of dark, emerald-green crystals. The hydrogen ethyl- 
malonate, YCO,*CHEt-CO,H, and the hydrogen methylmalonate, 
YCO,-CHMe:CO,H, each form emerald-green, blunt-ended prisms. 
trans-Dichlorodiethylenediaminecobaltic hydrogen dibromomalon- 
ate, YCO,*CBr,°CO,H, consists of apple-green, blunt-ended, pris- 
matic crystals; the aqueous solution loses carbon dioxide on the 
water-bath, and on evaporation dibromoacetic acid-trans-dichlorodi- 
ethylenediaminecobaltic dibromoacetate, YC,HO,Br.,CHBr,*CO,H, 
is obtained in the form of milky, green, irregular plates. 

Bromomalonic acid-trans-dichlorodiethylenediaminecobaltic hydro- 
gen bromomalonate, YCO,*CHBr-CO,H,CHBr(CO,H),, crystallises 


‘jn emerald-green plates; the corresponding chloromalonate, 
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YCO,*CHCl-CO,H,CHCI(CO,H),, also gives emerald-green crystals. 
Each of these compounds, when thoroughly washed with alcohol, 
loses a molecule of the halogenomalonic acid, giving respectively 
trans-dichlorodiethylenediaminecobaltic hydrogen bromomalonate, 
YCO,-CHBr-CO,H, and the corresponding trans-hydrogen chloro- 
malonate, YCO,*CHC1-CO,H.  trans-Dichlorodiethylenediamine- 
cobaltie hydrogen dichloromalonate, YCO,*CCl,*CO,H, crystallises 
as a conglomerate of light, emerald-green plates; the aqueous solu- 
tion loses carbon dioxide on the water-bath, and on evaporation 
emerald-green crystals of dichloroacetic acid-trans-dichlorodi- 
ethylenediaminecobaltie dichloroacetate, YC,HO,Cl,,CHCI,*CO,H, 
are obtained. Under similar conditions the additive compound with 
chloromalonic acid gives emerald-green, flat prisms of chloroacetic 
acid-trans-dichlorodieth ylenediaminecobaltic chloroacetate, 
YC,H,0,Cl,CH,Cl-CO.H, 

although the pure compound is best obtained from chloroacetic acid 
and the trans-dichloro-chloride. 

trans- Dichlorodiethylenediaminecobaltic hydrogen succinate, 
YCO,°[CH,],-CO,H,H.O, crystallises in dark, emerald-green, blunt- 
ended prisms. The hydrogen dibromosuccinate, 

YCO,-[CHBr],-CO,H, 
gives malachite-green crystals of indefinite shape. The hydrogen 
tartrate, YCO,*|CH-OH],°CO,H,H,O, and hydrogen mesotartrate, 
YCO,-[CH-OH],*CO.H, crystallise as a felted mass of emerald-green 
needles, and as an emerald-green conglomerate of very small 
plates (?) respectively. The hydrogen adipate, 
YCO,;[CH,],-CO.H, 
gives dark, emerald-green, square plates, as also does the hydrogen 
dithiodiacetate, YCO, *CH,°S,°CH,°CO,H,H,O. The hydrogen di- 
thiodipropionate, YCO,"CHMe:S,-CHMe-CO,H,H,O, gives pale, 
emerald-green crystals, whilst the hydrogen fumarate, 
YCO,°CH:CH:-CO,H, 
gives irregular plates of the same colour. The hydrogen citraconate, 
hydrogen mesaconate, and hydrogen itaconate, YC;H,;O,, form 
respectively emerald-green crystals, pale green plates, and emerald- 
green needles. 

Glutarie acid-trans-dichlorodiethylenediaminecohaltic hydrogen 
glutarate, YCO,*[(CH,],*CO,H,[CH,]|,(CO,H),, gives dark, emerald- 
green, elongated plates. The following are also additive compounds : 
hydreqen thiodiacetate, YCO,*CH,*S-CH,*CO,H,S(CH,°CO,H)., 
emerald-green plates; hydrogen sulphonyldiacetate, 

YCO,°CH,°SO,-CH,°CO,H,SO,(CH,°CO,H),, 
very small, emerald- -green plates ; hydrogen maleate, 
YC,H,0,,C,H,0,, 
emerald-green needles. Thiodiacetie acid-trans-dibromodiethylene- 
diaminecohaltie hydrogen thiodiacetate, 
[ Br,Co en,]CO,°CH,°S:CH,*CO,H,S(CH,°CO,H)., 
forms pea-green crystals, whilst thiodipropionic actd-trans-dichloro- 
diethylenediaminecobaltic chloride, YC\,8(CHMe-CO,H),, crystai- 
lises in dark, grass-green plates. 
The following cis-isomerides were also obtained: cis-dichlorodi- 
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ethylenediaminecobaltic oxalate, Y,C,O,, violet crystals; cis-hydro- 
gen succinate, YCO,*(CHg),° CO,H, violet, short, blunt-ended prisms ; 
and cis-adipate, Y,(CO,).(CHz),, violet prisms, with blunt ends. 

A pure substance was not isolated from acetonedicarboxylic acid, 
but the results indicated the formation of an additive compound. 

A solution of the additive compound formed with thiodiacetic 
acid, when treated with potassium iodide, gave a vivid green precipi- 
tate, consisting of a conglomerate of very small, tabular crystals of 
trans-dichlorodicthylenediaminecobaltic iodide, YI. T. &. P. 


A New Oxidation Method. III. Action of Aldehydes on 
Primary Hydroxy amines. K. Hess and Cr. Uisria (Ber., 1915, 
48, 1974—1985. Compare A., 1914, i, 199).—The behaviour of 
hydroxylated primary amines towards formaldehyde, acetaldehyde, 
and benzaldehyde has been investigated. 

When diacetonalkamine is treated with formaldehyde in the cold, 
it first condenses according to the scheme: 

NH,-CMe,"CH,"CHMe-OH + CH,O 

— OH: CH, NH-CMe,°CH,*CHMe-OH. 

At about 50°, however, the product is an anhydride of the latter 
compound, namely, methylenediacetonalkamine  [B-methylene- 
amino-B-methylpentan-6-ol], CH,:N-CMe,-CH,-CHMe:-OH, which is 
a very pale yellow oil, b. p. 45—47°/23 mm., 150—155°/720 mm., 
and forms a picrate, CjgH,gOsN,, long, stout spikes, m. p. 138—139°. 
In the earlier paper this was mistaken for the isomeric diaceton- 
methylamine, NHMe-CMe,°CH,*COMe, but it cannot be that, for it 
is formed too easily and is too easily hydrolysed. At higher tem- 
peratures further reactions take place. Thus, when diacetonalk- 
amine was heated with 40% formaldehyde at 142—145° in a sealed 
tube and the product was extracted with ether and then fraction- 
ated, the following were isolated: the above methylenediacetonalk- 
amine, then diacetondimethylamine {B-dimethylamino-B-methyl- 
pentan-§-one|], NMe,*CMe,*CH.*COMe, b. p. 59—61°/23 mm., a 
limpid, mobile, highly refractive oil with a strong narcotic odour 
(picrate, m. p. 183°), and finally methyldiacetonalkamine, 
NHMe-CMe,°CH,°CHMe-OH, b. p. 73—75°/20 mm. 

The chief product obtained by heating diacetonalkamine with 
40% acetaldehyde acidified with hydrochloric acid at 115—120° was 
ethylenediacetonalkamine | B-ethyleneamino-B-methylpentan -6 - ol], 
C,H,;ON, a colourless, mobile oil, b. p. 42—47°/12 mm., with a 
powerful narcotic odour (picrate, stout needles, m. p. about 147°). 
Similarly, benzaldehyde yields benzylidenediacetonalkamine [B-benz- 
ylideneamino-B-methylpentan-6-ol], 

CHPh:N-CMe,° CH, CHMe:-O8H, 
a yellow oil, b. p. oe—S5"/F 1 mm., 139—140°/19 mm., with a faint 
basic odour (picrate, long, prismatic needles, m. p. 170—171°). The 
base is quickly transformed into the hydrochloride, pink, m. p. 
199°, when covered with concentrated hydrochloric acid, and it is 
readily hydrolysed, even in water. 

The urethane of diacetonalkamine [B-carbethoxryamino-B-methyl- 
pentan-§-ol|, CO.Et-NH-CMe,°CH,-CHMe-OH, was prepared as a 
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viscous oil, b. p. 142°/23 mm., by the agency of ethyl chloroformate. 
When this is heated with an excess of 40% formaldehyde at 
145—150° it forms B-carbethorymethylamino-B-methyl pentan-§-one, 
CO,Et-NMe-CMe,°CH,"COMe, b. p. 123—125°/14 mm., which 
readily yields formaldehyde again in the presence of water. If the 
urethane is mixed with alcohol and formaldehyde and heated at 
200°, however, it yields the methylene compound, 
(OH-CHMe-CH.°CMe.*NH),CHg, 

which crystallises in the triclinic system, and has m. p. 132°, b. p. 
165—170°/25 mm. 

Aminoethyl alcohol was shaken with propyl chloroformate and 
sodium carbonate solution and converted into B-carbopropoxryamino- 
ethyl alcohol, CO,Pr-NH°CH,*CH,°OH, a viscous oil, b. 
150—151°/13 mm. When this is heated with 40% formaldehyde 
at 145° it yields carbopropoxrymethylaminoacetaldehyde, 

CO,Pr-NMe-CH,°CHO, 
a highly refractive, limpid, pleasant-smelling oil, b. p. 103—105°/ 
13 mm., which reduces ammoniacal silver oxide and forms a hydr- 
azone. 

B-Amino-a-phenylethyl alcohol, obtained by reducing benzalde- 
hyde cyanohydrin by sodium amalgam, was also converted into the 
urethane [B-carbethoryamino-a-phenylethyl alcohol], 

OH-CHPh:CH,*NH°-CO,Et, 
pearly leaflets, m. p. 86°, by the agency of ethyl chloroformate. 
When this is heated with excess of formaldehyde at 140—145° it 
yields phenyl carbethorymethylaminomethyl ketone, 
COPh:CH,"NMe:CO,Et, 
b. p. 181—183°/16 mm. J. C. W. 


Behaviour of Amino-acids towards Neutral Salts in Aqueous 
Solution. P. Premrer [with J. Woreter and Fr. Wirrka) (Ber., 
1915, 48, 1938—1943. Compare A., 1915, i, 868).—In connexion 
with physiological processes it is important to determine whether 
the complex “ neutral-salt compounds” of the amino-acids and poly- 
peptides with salts of the alkali and alkaline earth metals can exist 
as such, in equilibrium with their components and complex ions, in 
aqueous solutions. This has been tested by determining the solu- 
bilities of various amino-acids in salt solutions, by observing the 
influence of salts on the rotation of d- and J/-alanine in aqueous 
solution, and by measuring the depression of the freezing point of 
water containing glycine and various salts. In all cases in which 
“neutral-salt compounds ” are known to exist in the solid state, the 
solubility of the amino-acid in the particular salt solution is much 
increased. The rotation of alanine is raised as much as six times 
by certain salts, just as it is by mineral acids. The depression of 
the freezing point of water caused by glycine+a salt is less 
than the sum of the depressions caused by the separate solutes. It 
seems, therefore, that the complex molecules do exist in aqueous 
solution. J. C. W. 


Preparation of Compounds of Urethanes and Diurethanes 
with Metallic Bromides. Gene & Co. (U.R.-P., 284734; from 
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J. Soc. Chem. Ind., 1915, 34, 1166).—Urethanes (4 mols.) are 

heated with calcium or strontium bromide (1 mol.) in a suitable 

solvent for several hours. The products, especially the double 

compound of calcium bromide with ethyl carbamate, 
CaBr,,4NH,°CO,Et, 

are powerful hypnotics, and are useful in the treatment of nocturnal 

epilepsy ; they have no deleterious action on the heart or respira- 


tion. J.C. W. 


Preparation of Carbamide Nitrate from Cyanamide. OkzsrTEr- 
REICHISCHER VEREIN FUR CHEM. UND METALL. PropuxKTION (D.R.-P. 
285259; from J. Soc. Chem. Ind., 1915, 34, 1166).—Carbamide 
nitrate is precipitated almost quantitatively when concentrated 
solutions of cyanamide and nitric acid are mixed at below 20°, 


thus: CN-NH, + HNO, + H,O=CO(NH,)»,HNOs. J.C. W. 


Reaction of Nitroprusside with Thiocarbamide. Livio CamBi 
(Atti R. Accad. Lincet, 1915, [v], 24, ii, 434—441. Compare A., 
1913, i, 606 ; 1914, i, 967).—The author has investigated the reddish- 
violet salt obtained by Hofmann (A., 1900, i, 591) by the action 
of sodium nitroprusside on thiocarbamide, and regarded by him as 
having the formula [Fe(CN),;NO-S°C(NH)-NH,|Na,. That this 
formula is erroneous is shown by the analytical results, which give 
1:7, and not 1:8, for the ratio, Fe: N ; in correspondence with this 
fact is the author’s observation that the synthesis of the compound 
is accompanied by the liberation of nitrogen. It is known also that, 
in presence of a weak acid, alkali nitrites transform thiocarbamide 
into thiocyanic acid with quantitative evolution of nitrogen (com- 

are Werner, T., 1912, 101, 2180; Coade and Werner, T., 1913, 
103, 1221), NH,*CS-NH,—>NH.°CS‘OH —> HNCS. The assump- 
tion is therefore made that the nitroso-group of the nitroprusside 
reacts, not with the sulphur atom, but with the amino-groups of 
the thiocarbamide : 

2Na,Fe(CN);NO + CS(NH.)o > 

Na,|{ Fe” (CN);NO-NH-CO-SH] + Na,/Fe(CN),;,H,O] + Na, 
the first of these products representing Hofmann’s reddish-violet 
salt. The formation of the aquo-salt (compare Hofmann, Joc. cit.) 
in considerable proportion has, indeed, been observed, and the 
accuracy of this representation of the reaction is indicated by the 
following results. The interaction of sodium nitroprusside and 
thiocarbamide in methyl-alcoholic solution in presence of excess 
of sodium alkyloxide yields an orange-yellow salt, which undoubt- 
edly contains one thiocarbamide residue to two atoms of iron, and 
has probably the formula, 

Na,|Fe”(CN),... NO-NH-CO-S-Fe”(CN),]; 
in aqueous solution this compound decomposes with formation of 
Hofmann’s salt. Treatment of the latter with sodium hydroxide 
in aqueous methyl-alcoholic solution yields a deliquescent, brownish- 
orange-yellow salt of the composition Na,[Fe(CN),NO-N-CO:S]; 
this undergoes immediate hydrolysis to the original salt in aqueous 
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solution, whilst, when kept for a long time in a vacuum in presence 
of water it undergoes partial decomposition with liberation of 
nitrogen dioxide. By silver or mercuric salts in the hot, Hofmann’s 
salt 1s rapidly decomposed with liberation of nitrogen dioxide in 
the proportion 1NO:1Fe; under similar conditions the salt obtained 
from thiocarbamide in methyl-alcoholic solution liberates nitrogen 
dioxide in the proportion 0°5NO:1Fe, in accordance with the 
formula given above. 

Reduction of Hofmann’s red salt by means of sodium amalgam 
gives a yellow salt, Na,{Fe”(CN);-NH,-NH-CO-SH], in which the 
presence of the hydrazine residue, NH.*NH-, is demonstrated by 
the behaviour towards mercuric salts or oxide, silver salts, or 
Fehling’s solution, which cause rapid decomposition with liberation 
of nitrogen, even in the cold ; bromine water also liberates nitrogen, 
but yields no nitroprusside, whereas, under similar conditions, the 
red salt gives nitroprusside, but no gas. 

Hofmann’s formula was based solely on the reaction of the red 
salt with ferric chloride, which gives a green coloration or precipi- 
tate, but the author has observed similar behaviour with ferro- 
cyanides containing nitroso-ketones, these being also intensely 
coloured. The possibility of the formula 

Na,| Fe//’/(CN);NO-NH:CO:S 
for the red salt is discussed ; this salt does not, however, exhibit the 
characters of ferricyanides, whilst the ferrous formula is in accord 
with its behaviour towards alkalis. z. 2. 


The Hydrazide of Cyanoacetic Acid, Oximinocyanoacetic 
Acid, and Nitrocyanoacetic Acid. Auecust Darapsky and Drerricna 
Hitters (J. pr. Chem., 1916, [ii], 92, 297—341).—Methyl cyano- 
acetate (1 mol.) when heated in alcoholic solution with hydrazine 
hydrate (2 mols.) was converted into cyanoacetylhydrazide, the 
hydrochloride (crystals, m. p. 145°) of which when treated in 
aqueous solution with sodium nitrite under a layer of ether was 
converted into cyanoacetylazide, CN-CH,*CO:Ns, a pale yellow, 
explosive oil of extremely pungent odour; this substance reacted 
with aniline in ethereal solution, giving cyanoacetanilide, and with 
boiling alcohol yielding cyanomethylurethane, CN-CH,°NH:CO,Et, 
silky needles or slender prisms, m. p. 145°. When heated with 
diluted hydrochloric acid, the urethane compound underwent dis- 
ruption, giving carbon dioxide, alcohol, ammonia, and glycine, 
aminoacetonitrile probably being formed as an unisolatable inter- 
mediate product. The last reaction is of little importance as a 
method of preparing glycine, but an analogous series of reactions 
with the alkyl derivatives of ethyl cyanoacetate may prove useful 
for the preparation of other amino-acids. It is of interest that the 
above method for the preparation of glycine from chloroacetic acid 
through cyanoacetic acid gives a product in which the amino-group 
and the carboxyl groups are held by different valencies from those 
occupied by the same groups in the product prepared by the action 
of ammonia on chloroacetic acid. These two modes for the prepara- 
tion of glycine can therefore serve as the basis of a proof of the 
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equivalence of the four bonds of the carbon atom, by applying them 
to ordinary chloroacetic acid and to chloroacetic acid prepared by 
the stages: CH,Cl-CO,H —> CN-CH,°CO,H —> CO,H-CH,°CO,H 
—> CO,H-CHCl!-CO,H > CH,Cl- CO,H, ‘and CH,Cl-CO,H —> 
CO,H:*CH,*CO,H —> CO,H-CHCI-CO,H — 

CO,H-CH(CO,H): “CO, H — 
CO,H-CC1(CO,H): CO,H —> CH,Cl- CO,H. 

Methyl oximinocyanoacetate (Conrad and Schulze, A., 1909, 
211) reacted with an equimolecular proportion of hydrazine pints 
in alcoholic solution, giving the hydrazine salt, 

CN-C(:NO-N,H,)-CO,Me, 
a yellow, crystalline solid decomp. near 100° after sintering at 
78°. When the reagents were heated together in alcoholic solution 
on a water-bath the product was the hydrazine salt, yellow needles, 
decomp. at 135°, of oximinocyanoacetylhydrazine, lustrous, brown 
leaflets, m. p. 166° (decomp.), the latter being liberated from the 
salt by careful treatment in the cold with the theoretical amount 
of hydrochloric acid; silver salt, brown; lead salt, brown; hydro- 
chloride, yellow crystals, decomp. at 204°. If the hydrazine salt 
is treated in aqueous solution with benzaldehyde, benzaldazine, and 
oximinocyanoacetylbenzylidenehydrazine, 
CN-C(:-NOH)-CO-NH-N:CHPh, 

yellow needles, decomp. at 148°, are obtained, the latter compound 
being also produced by the action of benzaldehyde on oximinocyano- 
acetylhydrazine itself. The hydrazine salt reacts in an analogous 


manner with an excess of acetone, giving bisdimethylazimethylene 


and ee razine, 
CN-C(:-NOH)-CO-NH:N: CMe,, 
compact, yellow, prismatic crystals, m. p. 205°. When the hydr- 
azine salt of oximinocyanoacetylhydrazine is treated in concen- 
trated aqueous solution under a layer of ether with sodium nitrite 
and dilute hydrochloric acid, oximinocyanoacetylazide, 
CN-C(:NOH)-CO:Ns, 
an explosive, yellow, crystalline solid of low m. p. is obtained, 
which reacts with sodium hydroxide solution and aniline respec- 
tively, giving sodium azoimide and oximinocyanoacetanilide (Dim- 
roth and Dienstbach, A., 1909, i, 62), and with boiling alcohol 
yielding oximinocyanomethylurethane, CN+*C(:NOH)-NH-CO,Et, 
colourless, granular crystals, m. p. 96—97°. Hydrolysis of the last 
product with hydrochloric acid gives rise to carbon dioxide, alcohol, 
ammonia, hydroxylamine, and oxalic acid, the latter substances 
probably resulting from the decomposition of an intermediate 
amino-oximinoacetonitrile, NH,*C(:NOH)-CN. 

Methyl nitrocyanoacetate, CN*CH(NO,)-CO,Me, colourless, silky 
needles (with 1H,O), m. p. 76°, was obtained as its potassium salt, 
CN-C(:NO,K)-CO,Me, lustrous leaflets, m. p. 264—-266° (decomp.), 
by oxidation of methyl oximinocyanoacetate with potassium per- 
manganate in aqueous solution; the free ester was liberated by 
converting it into the silver salt and decomposing with hydrogen 
sulphide. When treated in warm methyl-alcoholic solution with an 
equimolecular proportion of hydrazine hydrate, this ester gave a 
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ellow, crystalline, hydrazine salt, m. p. 168°, but with longer 
eating and a sesquimolecular quantity of hydrazine hydrate the 
product was the hydrazine salt, CN-C(NO,*N,H;)-CO-NH-NH,, 
silky needles, m. p. near 200° (decomp.) after sintering near 140°, of 
nitrocyanoacetylhydrazine; this hydrazine salt when treated with 
benzaldehyde yielded benzaldazine and the free nitrocyanoacety]- 
hydrazine. By treating the potassium salt of methyl nitrocyano- 
acetate with hydrazine hydrate, the analogous potassium salt, 
CN-C(NO,K)-CO-NH-NH,, long prisms, was obtained. Witrocyano- 
acetylhydrazide, CN-CH(NO,)-CO-NH:NHag, obtained by the action 
of dilute hydrochloric acid on the above hydrazine or potassium 
derivative, forms colourless needles (with 1H,O) and can be 
recrystallised rapidly from warm water without alteration, but on 
boiling with water it is converted into the yellow, anhydrous com- 
pound, a similar dehydration being also effected in the hydrated 
salt by heating at 110—120°. The nitro-group renders nitrocyano- 
acetylhydrazide decidedly acidic in character, and it is probably to 
this cause that the noteworthy stability towards acids and alkalis 
is due; even when boiled with sodium hydroxide solution or dilute 
sulphuric acid for hours, no scission of hydrazine occurs, and even 
heating for six hours at 120—130° with hydrochloric acid in a 
sealed tube only causes a partial hydrolysis. When treated with 
excess of hydrazine hydrate the hydrated form of nitrocyanoacetyl- 
hydrazide gives the ahove-described colourless hydrazine salt, but 
the anhydrous compound yields a yellowish-red isomeride, decomp. 
at 200° after sintering at 185—195°, which, when its red, aqueous 
solution is acidified, regenerates the anhydrous form of the free 
compound, whereas under similar conditions the colourless hydr- 
azine salt yields the hydrated compound. The ammonium salt also 
was obtained in an almost colourless form and in an orange-yellow 
form, both crystallising in needles. Indications were also obtained 
of the existence of a coloured modification of the potassium salt. 
This existence of two isomeric series of salts is regarded as analogous 
to the case of the nitroketones and dinitroparaffins (Hantzsch, A., 
1907, i, 500, 555; Hantzsch and Voigt, A., 1912, i, 151; ii, 508). 

By shaking with benzaldehyde in aqueous solution containing a 
little hydrochloric acid, nitrocyanoacetylhydrazine can be converted 
into the benzylidene derivative, CN-CH(NO,)*CO-NH-N:CHPh, a 
microcrystalline powder which carbonises without melting, and is 
very readily resolved by warm water into benzaldehyde and nitro- 
cyanoacetylhydrazide. Sodium nitrite in aqueous solution reacts 
with nitrocyanoacetylhydrazide, giving the sodium salt (yellow 
needles) of the nitrocyanoacetylazide, CN-CH(NO,)-CO-N;, an 
almost colourless, crystalline, hygroscopic mass (with 1H,O) of low 
m. p., which was obtained by cautious treatment of the salt with 
dilute sulphuric acid. The azide gave an aniline salt, 

C,H,0,N,,H,O, 

. pale yellow, granular crystals, and when boiled with alcohol pro- 
duced a brown, tarry mass which probably contained some of the 
expected urethane, as treatment with boiling hydrochloric acid gave 
rise to the formation of carbon dioxide, ammonia, and hydrogen 
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cyanide; in boiling aqueous solution also, nitrocyanoacetylazide 
decomposes vigorously, the products being similar to the final pro- 
ducts from the treatment with hydrochloric acid, with the addition 
of carbon monoxide. 

The above results indicate that with the introduction of the 
cyanoacetyl-, oximinocyanoacetyl-, and nitrocyanoacetyl-radicles into 
hydrazine this compound undergoes a gradual and regular weaken- 
ing in basic character. D. F. T. 


Preparations of Esters of Hydrazinemonocarboxylic Acid. 
E. Merck (D.R.-P. 285800; from J. Soc. Chem. Ind., 1915, 34, 
1167).—Reaction is brought about between equimolecular propor- 
tions of hydrazine hydrate and an ester of carbonic acid. 

J. C. W. 


Relations between the Constitution and the Physical Pro- 
perties of Isomeric and of Homologous Hydroaromatic 
Compounds. K. von Auwers (Annalen, 1915, 410, 287—336. 
Compare following abstract)—The author has collected from all 
trustworthy sources the magnitudes of the b. p.’s, densities, refrac- 
tive indices, and exaltations of the specific refractions and disper- 
sions of cyclohexane, cyclohexene, cyclohexanol, and cyclohexanone, 
and as far as possible of their mono-, di-, tri-, tetra-, and penta- 
methyl derivatives; in a few cases values for the methylene deriv- 
atives of cyclohexene and its methyl homologues are recorded. The 
data have been sifted and tables compiled containing values, some 
of which are quite trustworthy, others are the most probable, and 
yet others are somewhat uncertain. Relations are then traced 
between these values and the constitutions of the various com- 
pounds. The most important of these are the following: In the 
case of isomeric compounds, (1) the b. p. of saturated alcohols and 
ketones falls when the methyl group is in proximity to the hydroxyl 
or carbonyl group; the b. p. of unsaturated hydrocarbons rises 
with approximation of the methyl group to the double linking. 
(2) The density in all four classes of compound increases with the 
packing of the methyl groups in the molecule and with their 
proximity to the double linking, the hydroxyl group, or the car- 
bonyl group. (3) Similar relations hold, although less pronouncedly, 
for the refractive indices. (4) The molecular refraction of isomeric 
substances of all four classes is greater the farther are the side- 
chains from one another and from the double linking or the oxygen- 
ated group. (5) The molecular dispersion is normal in all saturated 
and in endocyclic, unsaturated compounds. 

The preceding relations only hold for mono- and di-methyl deriv- 
atives ; in the case of more highly methylated compounds generalisa- 
tions cannot be made owing to lack of trustworthy data. 

With regard to homologous compounds: (1) In cyclohexanes and 
cyclohexenes the introduction of methyl regularly causes an increase 
in the b. p., but in cyclohexanols and cyclohexanones such is fre- 
quently not the case. (2) As a rule the density of the oxygenated 
derivatives decreases as the number of methyl groups increases. 
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(3) No regularities can be traced for the refractive indices of homo- 
logous compounds, since here the constitutive influences are alto- 
gether predominant. It is noteworthy, however, that with few 
exceptions the value of xj’ for all homologues of cyclohexene is 
the same, about 1°445. C. 8S. 


Simple Hydroaromatic Hydrocarbons, Alcohols, and 
Ketones. K. von Auwers, R. HinrERsSEBER, and WILHELM TREPPMANN 
(Annalen, 1915, 410, 257—-287).—The compounds described in the 
paper are for the most part not new, but have been prepared in a 
state of great purity, and the magnitudes of various physical pro- 
perties have been measured in order to correlate these with the 
constitutions ; the saturated hydrocarbons and ketones are believed 
to be quite pure, but the authors do not guarantee that the alcohols 
and unsaturated hydrocarbons are free from possible  stereo- 
isomerides. The alcohols are hygroscopic, and the observation has 
been made that the density continuously increases when these are 
submitted to prolonged drying at a gentle heat in a current of 
hydrogen. 

Phosphoric oxide is recommended for converting secondary 
carbinols into unsaturated hydrocarbons, and potassium hydrogen 
sulphate for tertiary carbinols. Saturated hydrocarbons are best 
obtained from secondary carbinols through the bromides. 

cycloHexane has b. p. 80-°0—80-2°/749 mm., Dj'*0°7869, m, 1°42910, 
Ny 1°43119, 2, 1°43668, and n, 144116 at 10°85°. cycloHexene has 
b. p. 83—83-5°/760 mm., D}?* 0°8143, 2. 1°44653, np 1°44921, mg 1°45620, 
and m,1'46194 at 15:1° Methylenecyclohexane has b. p- 
100-5—101 ‘3°/756 mm. “2 D}P* 0°8055, 2, 1°44934, mp 1°45222, nm, 1°45958, 
and 2, 1°46568 at 15°5°. 

l : 3-Dimethyleyclohexane, prepared by Crossley and Renouf’s 
method (T., 1905, 87, 1497), has b. p. 118—120°, D?*0-7701, 
Nq 1°42157, mp 1°42398, ng 1°42940, and n,1-43394 at 22-0°. 

1 : 2-Dimethyl-A!-cyclohexene has D#*7 0°8315, n, 145906, n, 1°46178, 
ng 1°46908, and n,1°47517 at 135° 1: 3-Dimethyl-A*-cyclohexene has 
b. p. 124—126°/760 mm., D?*0-7998, m,. 1°44263, my 144533, 
n 1°45215, and n, 1°45795 at 22-4°. 1 :3-Dimethyl-A°-cyclohexene has 
b. p. 126—127°/746 mm., D7}? 0-797, n, 1°44086, np 1°44361, ng 1°45020, 
and n, 145587 at 211% 1:4- Se rer has b. p. 
] 24 —1267/751 mm., D?*0-7985, m_ 144112, np 144372, ng 1°45056, 
and n, 1°45626 at 220°. 

Ethylidenecyclohe: xane has b. p. 136-0—136°4°/766 mm., D/’* 0-8239, 
nq 146094, mp 1°46389, m3 1°47139, and n,1-47773 at 17° 6°, 

1:3: 5-Trimethyleyclohexene, b p. 139 —141°/766 mm., D*%70-7941, 
Nq 144102, mp 1°44378, mg 1°45057, and n, 1°45638 at 24-7°, reacts with 
hydrogen chloride and with hydrogen bromide in cooled glacial acetic 
acid to form 1 : 3: 5-trimethyleyclohexyl chloride, b. p. 63—69°/20 mm., 
DP? 0-9217, mq 1°45182, np 145455, m5 1:46035, and n, 1°46555 at 15- 2°, 
and the bromide, b. p. 95 ~98°/23 mm., Di} 1: 1749, mq 1°47951, 
Ny 148280, ng 148971, and n,1°49532 at See 1°; neither ‘of these 
derivatives could be satisfactorily converted into 1:3:5- -trimethy]l- 
cyclohexane. 
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1 :3-Dimethyl-5-methylenecylohexane, C,H,Me,:CH,, prepared by 
heating 1 : 3-dimethylcyclohexylidene-5-acetic acid at about 220° in a 
slow current of carbon dioxide, has b. p. 135—136°/744 mm., 
D}**0-7918, mq 144334, np 1744628, mg 1°45313°, and mn, 1°45917 at 14-6°, 
and yields 1 : 3-dimethyleyclohexan-5-one by oxidation with faintly 
alkaline 2% potassium permanganate. 

cycloHexanol has m. p. 23°, D¥°®0°9373, mn. 1°45902, mp» 1°46055, 
ng 146685, and n,1-47146 at 37-0°. 1-Methylcyclohexanol has m. p. 
24—25°, b. p. 56°5°/10 mm, D}#"0-9251, nm, 145631, np 145874, 
mg 1°46428, and n, 1°46908 at 24-65°. 

1-Methyleyclohexan-2-ol has b. p. 167-4—167:6°, Dj**0-9333, 
M, 146352, np 146585, n, 1-47180, and n, 1-47665 at 13°4°. 1-Methyl- 
cyclohexan-3-ol has b. p. 76—78°/14 mm., D#**0°9182, m, 1°45217, 
Mp 145444, mg 1°46031, and n,1-46502 at 24°3°.  1-Methylceyclo- 
hexan-4-ol has b. p. 74°7—75-2°/12 mm, D?*0'9183, n, 1°45366, 
Ny 145594, ng 1:46160 and n, 146651 at 22-5°. ; 

1 : 3-Dimethyleyclohexan-3-ol has b. p. 79—81°/21 mm., D?* 0-9028, 
M,1°45177, mp 145414, ,1°45984, and n,1-46463 at 22-9° 
1 : 4-Dimethylcyclohexan-4-ol has b. p. 70—72°/19 mm. (Sabatier and 
Mailhe and also Wallach have obtained this substance in the solid 
state), D?°0-9060, m, 1°45317, my 1°45534, nm, 1-46141, and n, 146622 
at 239°. 1:3-Dimethylcyclohexan-5-ol has m. p. 36—38° (other 
preparations remained liquid), D}#**0-8810, n, 1:44440, m, 1°44700, 
M, 145238, and n,1°45727 at 384°. 1:3:5-Trimethylcyclohexan-5-ol 
has b. p. 82—83°/19 mm., D/{**0°8880, , 145108, mp, 1-45371, 
mg 1°45921, and m, 1:46422 at 16:3°. 

cycloPentanone has b. p. 23°2—23-6°/10 mm, Dji7*0-9513, 
Mq 1°43587, ny 143817, mg 1°44390, and m, 144867 at 17°3°. cyclo- 
Hexanone has b. p. 156-6—156°8°, Di®* 0-9503, m, 1°45024, np 1°45261, 
Ng 1°45859, and n, 146370 at 15-3°. cycloHeptanone has D?* 0-9495, 
mq 1:45801, ny 1°46027, ng 146646, and n, 147149 at 21-9°. 

1-Methylcyclohexan-2-one has b. p. 167°/740 mm., D}** 0°9300, 
Mq 1°44827, np 1°45049, nz, 1°45653,and n, 1:46135 at 14°6°.  1-Methyl- 
cyclohexan-3-one has b. p. 60—60°2°/15 mm., D?” 0-9139, n, 1°44092, 
My 144313, m,1°44914, and n, 145394 at 25°15°. 1-Methyleyclo- 
hexan-4-one has b. p. 55°8—56°4°/10°5 mm., D?**0°9119, n, 1°44092, 
Mp 1°44322, ng 1°44918, and n,1°45413 at 24°4°. 1: 3-Dimethyleyclo- 
hexan-5-one has b. p. 180°, Dj*70°8962, mn, 1:44270, ny, 144492, 
Mg 1°45101 and n, 1°45579 at 14-7° C. 8. 


Thermal Reactions of Aromatic Hydrocarbons in the 
Vapour Phase. W. F. Rirrmay, O. Byron, and G. Ectorr (J. Ind. 
Eng. Chem., 1915, 7, 1019—1024. Compare this vol., i, 1).—The 
decomposition of aromatic hydrocarbons when heated in the vapour 
phase proceeds in the direction cymene —> xylene —> toluene —> 
benzene —> naphthalene —> anthracene —> tarry matter, carbon, 
and gas, and scarcely appreciably in the reverse direction. Any one 
hydrocarbon, therefore, gives rise to any or all of the products 
following it in the above scheme, according to conditions, and not 
to any of those preceding it. The paper is fully illustrated with 
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tables showing the quantitative results of the cracking experi- 
ments. G. F. M. 


Some Aromatic Fluoro-derivatives and the Nitration of 

Fluorochlorobenzene. Frep. Swarts (Rec. trav. chim., 1915, 
35, 131—153).—A quantitative study of the nitration of pfluoro- 
chlorobenzene, a number of fluoro-compounds being prepared and 
used for the identification of the products of nitration. The 
p-fluorochlorobenzene used was prepared from p-fluoroaniline by 
Gatterman’s reaction. It had m. p. —26°9°; b. p. 130°15°/757°3 
mm. (corr.); D® 1°2573; D2 1:2355; mi!* 1-49432; m}!* 1°50957 ; 
ni'* 1-52085 ; ni}* 1°49890 (compare Wallach and Heusler, A., 1888, 
362). 6-Fluoro-3-chloro-1-nitrobenzene is prepared by diazotising 
4-fluoro-3-nitroaniline in solution in concentrated hydrochloric acid. 
It crystallises from light petroleum in colourless prisms, m. p. 10°29, 
b. p. 138°5/29 mm., and is readily decomposed by aqueous alkali 
hydroxides, giving the corresponding salts of 4-chloro-2-nitrophenol. 
With sodium methoxide at 25°, the fluorine atom is replaced by 
the group ‘OMe, and with alcoholic ammonia 4-chloro-2-nitroaniline 
is obtained. 

Attempts to prepare 5-fluoro-2-chloro-1-nitrobenzene by the action 
of phosphorus pentachloride on 4-fluoro-2-nitrophenol were not suc- 
cessful, but it was finally obtained from the corresponding fluoro- 
nitroaniline. pFluoroacetanilide when nitrated with acetyl nitrate 
in acetic acid solution at 0° yielded 4-fluoro-2-nitroacetanilide, pale 
yellow prisms, m. p. 71°5°, which on hydrolysis with dilute hydro- 
chloric acid gave 4-fluoro-2-nitroaniline, orange-coloured, prismatic 
crystals, m. p. 92°45°. This aniline when submitted to Gatterman’s 
reaction gave 5-fluoro-2-chloro-1-nitrobenzene, prisms, m. p. 37°25°; 
b. p. 238°5°. It is much more resistant to the action of alkalis 
than its isomeride, being unacted on in the cold, but when heated 
with sodium methoxide in a sealed tube at 110° for thirty hours 
both the chlorine and the fluorine atoms were removed and the 
substance resinified. 

p-Fluorochlorobenzene was nitrated by slowly adding it to con- 
centrated nitric acid cooled to —10°, the temperature not being 
allowed to rise above —7°, the product being finally poured on to 
ice. The unchanged fluorochlorobenzene was distilled off under re- 
duced pressure and a small amount of 2-chloro-5-nitrophenol formed 
was removed by washing with a solution of sodium carbonate. The 
final nitrated mixture had a solidification point 23°75°, and was 
analysed first by decomposition of the 6-fluoro-3-chloro-1-nitrobenz- 
ene with sodium methoxide at 25°, and secondly by preparing the 
solidification-point curve of mixtures of the pure isomerides. The 
two methods agree in showing that in the nitration the NO, group 
enters the ortho-position to the chlorine to the extent of 62°25% 
and into the ortho-position to the fluorine to the extent of 27°75%. 

W. G. 


m-Difluorobenzene and its Nitration. Frep. Swarts (Rec. 
trav. chim., 1915, 35, 154—165).—m-Difluorobenzene is readily 
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obtained by the diazotisation of m-fluoroaniline in hydrofluoric acid 
solution, followed by distillation. It has b. p. 82°8—82°85°/757°3 
mm., 82°2°/742 mm. (corr.) ; D5 11651; n°? 1-43601 ; n° 1°44871 ; 
n° 1°45628. It was nitrated by slowly adding it to concentrated 
nitric acid at —4—0°, the product being poured on to ice after one 
hour. When purified the product had m. p. 9°52°; D9 1°4577; 
ni?* 150998 ; ni?* 1°53220, and was mainly 2: 4-difluoro-1-nitrobenz- 
ene with a trace of some other compound. A determination of the 
depression of the freezing point of pure 2: 4-difluoro-1-nitrobenzene 
by the addition of fluorodinitrobenzene, showed that the original 
nitration product contained at the most 0°434% of 1 :3-difluoro-2- 
nitrobenzene. 2:4-Difluoro-l-nitrobenzene is decomposed by sodium 
methoxide, giving 5-fluoro-2-nitroanisole, m. p. 48°8°, b. p. 272°, 
together with some 4-nitroresorcinol, m. p. 73°. When reduced with 
iron in the presence of sulphuric acid the difluoronitrobenzene 
yielded 2:4-difluoroaniline, m. p. —7°5°, b. p. 169°5°/753 mm., 
giving 2:4-difluoroacetanilide, m. p. 120°9°. 

When nitrated in the warm or at 100° by nitric acid (D 1°52) 
and sulphuric acid, m-difluorobenzene yielded quantitatively 4 :6-di- 
fluoro-| : 3-dinitrobenzene, colourless prisms, m. p. 74°. With sodium 
methoxide at the ordinary temperature it yielded the dimethyl 
ether of 4:6-dinitroresorcinol, m. p. 155°4°, and with alcoholic 
ammonia in excess at the ordinary temperature 4: 6-dinitro-m- 
phenylenediamine, m. p. 296°. Using only 2 mols. of ammonia the 
product was 3-fluoro-4 : 6-dinitroaniline, m. p. 186°6°, together with 
a small amount of 4: 6-dinitro-m-phenetidine, m. p. 169°. W. G. 


Preparation of [Chlorine] Substituted Products of Toluene. 
L. Cassetta & Co. (Eng. Pat. 16317 (1914); from J. Soc. Chem. 
Ind., 1915, 34, 1203).—Dry chlorine is passed over dry toluene in 
presence of anhydrous iron chloride at 12—15°, the mixture being 
stirred. When the trichlorotoluene which is thus formed crystal- 
lises out, the temperature is raised to 35°, gradually increasing to 
50°, and treatment with chlorine is continued until the necessary 
increase in weight has occurred. On fractional distillation, a yield 
of 90% of the theory of tetrachlorotoluene is obtained. Only traces 
of the pentachloro-compound are produced, as indicated by the 
slight precipitation on diluting a sample with an equal volume of 
carbon disulphide. Further chlorination of tetrachlorotoluene at 
100—130° in violet or ultraviolet light gives tetrachlorobenzylidene 


chloride. G. F. M. 


Reactions in Energetic Solvents. I. The Direct Replace- 
ment of Sulpho-groups by Chlorine. Hans Meyer (Monatsh.. 
1915, 36, 719—722).—In 1860 Carius observed that methane- and 
ethane-sulphonyl chlorides when heated at 150—160° with phos 
phorus pentachloride underwent change according to the equation 
R-SO,Cl + PCl, =RC1+SOCI,+ POC], The author has now dis- 
covered that thionyl chloride is especially favourable to the scission 
of sulphur dioxide from sulphonyl chlorides, and he believes that 
thionyl chloride was largely instrumental in producing the results 
obtained by Carius. 


ORGANIC CHEMISTRY. i. 135 


At 160—180° in the presence of thionyl chloride, aromatic 
sulphonic acids, as also their chlorides and anhydrides, are converted 
into the corresponding chloro-compounds with liberation of sulphur 
dioxide. Thus pchlorobenzenesulphonic acid quantitatively yielded 
p-dichlorobenzene and sodium benzenesulphonate gave chloro- 
benzene. With derivatives of the anthraquinone group the neces- 
sary temperature is higher and at 200—-220° the a- and f-sulphonic 
acids derived from anthraquinone were converted into the corre- 
sponding chloroanthraquinones. 

In the absence of thionyl chloride, whether other solvents, such 
as tetrachloroethane, are present or not, the decomposition of the 
sulphonyl chlorides is only partial and frequently more complex in 
nature. D. F. T. 


Reactions in Energetic Solvents. II. The Direct Replace- 
ment of Nitro-groups by Chlorine and a New Method of 
Chlorination. Hans Meyer (Monatsh. 1915, 86, 723—730. 
Compare preceding abstract).—Other substituents in aromatic com- 
pounds besides the sulphonyl group can be replaced by chlorine 
under the influence of thionyl chloride, the present publication 
only giving results on the replacement of the nitro-group, 4-Chloro- 
3-nitrobenzenesulphonic acid, p-chloronitrobenzene, 2 :5-dichloro- 
nitrobenzene, and nitrobenzene when heated with thionyl chloride at 
temperatures between 140° and 180° lost their nitro-groups almost 
quantitatively with formation of 1 :2:4-trichlorobenzene, pdichloro- 
benzene, 1:2:4-trichlorobenzene, and chlorobenzene respectively. 
With m-nitrobenzenesulphonic acid the yield of m-dichlorobenzene 
was not so good, direct chlorination occurring simultaneously to 
some extent, so that the product also included a substance, 
m. p. 165—-175°, containing a high percentage of chlorine. A 
similar result was obtained with o-nitroanisole, which gave a tri- 
chlorophenol in addition to o-chloroanisole. 

1:5-Dinitroanthraquinone at 180—200° was converted into 
1:5-dichloroanthraquinone, but with naphthalene compounds 
chlorination occurred very readily, naphthalene itself at 170—180° 
reacting with thionyl chloride giving 1:4-dichloronaphthalene. The 
presence of certain groups facilitates direct chlorination even of the 
benzene nucleus; azobenzene reacts with thionyl chloride at 
180—200°, giving 2:2/-dichloroazobenzene, together with its 
4 : 4/-isomeride. 

At somewhat higher temperatures, namely, 230—250°, the suc- 
cessive substitution of the hydrogen atoms of a methyl radicle 
attached to an aromatic nucleus may be effected ; thus toluene gave 
benzylidene dichloride and benzotrichloride, whilst a-methylanthra- 
quinone yielded the monochloro- and dichloro-methyl derivatives. 
By the use of suitable solvents, however, the methyl group in such 
substances as toluenesulphonic acids may be protected so that the 
action of the thionyl chloride is restricted to the replacement of the 
sulphonic group by chlorine. D. F. T. 


Sulphonation of Benzene. II. Geruarp Monrmann (Annalen, 
1915, 410, 373—-385).—The catalytic influence of sodium, mercury, 
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and iron on the sulphonation of benzene has been described by 
Behrend and Mertelsmann (A., 1911, i, 189). The author has 
examined the influence of members of the other groups of the 
periodic table, namely, aluminium, lead, arsenic, selenium, and 
manganese, and also of cadmium and bismuth. Benzene vapour is 
passed into 97% sulphuric acid at 235—245° containing the catalyst, 
and the resulting m- and p-benzenedisulphonic acids (and in the case 
of lead the monosulphonic acid also) are converted through the 
sodium salts into the acid chlorides, the crystals of which are 
separated mechanically. 

The results show that none of the substances approaches mercury 
in its catalytic effect. Manganese has scarcely any influence and 
cadmium has but little more. The other catalysts produce about 
the same effects with the exceptions of selenium, which in the form 
of selenious acid causes carbonisation (although at 160—170° it 
has no effect, benzenesulphonic acid only being produced), and of 
lead, which in the form of lead sulphate brings about the forma- 
tion of 80°8% of the meta-disulphonic acid, 9°7% of the para-acid, 
and 9°5% of the monosulphoniec acid. Cc. 8. 


N-Halogen Derivatives of the p-Halogen-substituted Benzene- 
sulphonamides. Rosert Recinatp Baxter and FrepericK DANIEL 
Cuartraway (T., 1915, 107, 1814—1823).—The soluble sodium salts 
of various sulphonmonochloroamides have recently received con- 
siderable attention owing to their use in the treatment of infected 
wounds. Simple compounds of this nature were described some 
years ago (T., 1905, 87, 145) and a number of p-halogen-substituted 
substances have now been prepared. The sulphondihalogenoamides 
are obtained by the action of the acids, HOX, on the amides, 
and these give the sodium salts of the sulphonmonohalogenoamides 
when treated with sodium hydroxide. 

The sodium salts of the phalogenobenzenesulphonic acids which 
were required for the preparation of the sulphonyl chlorides were 
obtained by gradually adding the halogenobenzene to fuming 
sulphuric acid (10% SO,) at below 60°, and then pouring the cold 
solution into brine at 0°. The salts were dried and separated from 
sodium chloride by solution in alcohol, and then converted into the 
chlorides by — with phosphorus pentachloride. 

p-Chlorobenzenesul phondichloroamide, C,H,Cl-SO,*NCl,, crystal- 
lises in colourless, rhombic prisms, m. p. 83°, and the dibromoamide 
in pale yellow, six-sided, rhombic prisms, m. p. 102° (compare 
Kastle, Keiser, and Bradley, A., 1896, i, 555). Potassium p-chloro- 
benzenesulphonchloroamide, C,H,Cl-SO,K:NCI,H,O, forms glisten- 
ing, elongated prisms, which lose water and then decompose 
violently at about 160°; the sodium salt also crystallises with 
1H,O and decomposes violently at about 190°. 

p-Bromobenzenesulphondichloroamide (ibid.) gives potassiwm 
p-bromobenzenesul phonchloroamide, colourless needles, with 1H,0, 
which explode at 165°, and the sodium salt, 1H,O, explosion p. 178°. 
p-Bromobenzenesulphondibromoamide crystallises in pale yellow, 
elongated, rhombic prisms, m. p. 132—133° (decomp.), and yields 
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the salts of »bromobenzenesulphonbromoamide; potassium, 1H,0, 
explosion p. 193°; sodium, 1H,O, expl. p. 211°. 

p-Lodobenzenesulphondichloroamide crystallises in elongated, 
rhombic prisms, m. p. 147°, and gives the salts of piodobenzene 
sulphonchloroamide; potassium, 1H,O, expl. p. 150°; sodium, 
1H,0, expl. p. 185°. 

p-Chlorobenzenesulphonmethylamide, C,H,Cl‘SO,-NHMe, forms 
shining, white plates, m. p. 59°, and yields the chloroamide, 
C,H,Cl-SO,*NMeCl, six-sided, rhombic prisms, m. p. 66°, and the 
bromoamide, pale yellow, rhombic prisms, m. p. 99°. p-Chloro- 
benzenesul phonbenzylamide, CsH,Cl-SO,*NH°CH,Ph, crystallises in 
white needles, m. p. 108—109°, and forms the chloroamide, rhombic 
prisms, m. p. 124°, and bromoamide, m. p. 112°. 

The sulphonyl] chlorides were also condensed with various anilines, 
and a large number of sulphonanilides and their corresponding 
chloroamides are described. 

p-Chlorobenzenesul phonphenylchloroamide, C,H,Cl-SO,-NPhCl, 
forms six-sided rhombic prisms, m. p. 100°; p-bromobenzenesul phon- 
phenylchloroamide crystallises in elongated rhombic prisms, m. p. 
104°, and the p-odo-compound in colourless rhombs, m. p. 
139—140°. 

The p-chlorobenzenesulphonyl derivatives of substituted anilines 
are as follows: -m-chloroanilide, transparent rhombs, m. p. 106°; 
-m-chlorophenylchloroamide, C,H,Cl*SO,*-NC1-C,H,Cl, rhombic 
prisms, m. p. 90°; -p-chloroanilide, needles, m. p. 148°; -p-chloro- 
phenylchloroamide, prisms, m. p. 127°; -2:4-dichloroanilide, 
plates, m. p. 108°; -2:4-dichlorophenylchloroamide, prisms, 
m. p. 100°; p-bromoanilide, prisms, m. p. 163°; -p-bromo- 
phenylchloroamtde, prisms, m. p. 127°; -2:4-dibromoanilide, 
prisms, m. p. 116°; -2:4-dibromophenylchloroamide, prisms, 

p- 110° (decomp.); -p-iodoanilide, prisms, m. p. 173°; -p-iodo- 
phenylchloroamide, very unstable, m. p. 70° (decomp.); -o-nitro- 
anilide, pale yellow prisms, m. p. 114° (decomp.); -o-nitrophenyl- 
chloroamide, prisms, m. p. 148° (decomp.); -m-nitroanilide, pale 
yellow needles, m. p. 124°; -m-nitrophenylchloroamide, almost 
colourless prisms, m. p. 131° (decomp.); -p-nitroanilide, yellow 
needles, m. p. 159° (decomp.); -p-nttrophenylchloroamide, prisms, 
m. p. 143° (decomp.) ; -o-toluidide, colourless needles, m. p. 111°; 
-o-tolylchloroamide, prisms, m. p. 127° (decomp.) ; -p-toluidide, 
prisms, m. p. 88°; -p-tolylchloroamide, prisms, m. p. 110° (decomp.) ; 
-p-tolylbromoamide, pale yellow prisms, m. p. 91°. 

The p-bromobenzenesulphonyl derivatives are as follows: -p-chloro- 
anilide, C,H,Br-SO,-NH-C,H,Cl, prisms, m. p. 138°; -p-chloro- 
phenylchloroamide, prisms, m. p. 142°; -2:4-dichloroanilide, prisms, 
m. p. 134°; -2:4-dichlorophenylchloroamide, prisms, m. p. 97°; 
-p-bromoanilide, prisms, m. p. 141°; -p-bromophenylchloroamide, 
prisms, m. p. 141°; -2:4-dibromoanilide, wares m. p. 147°; 
-2:4-dibromophenylchloroamide, prisms, m. 117°; -p-todoanilide, 
prisms, m. p. 160° (decomp.) ; pindeatadgliterecnihe, very un- 
stable, decomp. below 100°; -o-nitroanilide, yellow needles, m. p. 
130°; -o-nttrophenylchloroamide, prisms, m. p. 160° (decomp.) ; 
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-m-nitroanilide, yellow needles, m. p. 140°; -m-nitrophenylchloro- 
amide, long, yellow prisms, m. p. 140° (decomp.); -p-nitroanilide, 
needles, m. p. 183°; -p-nitrophenylchloroamide, prisms, m. p. 164°; 
-o-toluidide, prisms, m. p. 119°; -o-tolylehloroamide, prisms, m. p. 
129° (decomp.) ; -p-toluidide, prisms, m. p. 99° ; -p-tolylchloroamide, 
prisms, m. p. 131°. 

The ptodobenzenesulphonyl derivatives are as follows: -p-bromo- 
anilide, rhombic plates, m. p. 174°; -p-bromophenylchloroamide, 
C,H,I-SO,-NCI-C,H,Br, prisms, m. p. 137° (decomp.); -p-todo- 
anilide, glistening plates, m. p. 167° (decomp.) ; -p-iodophenylchloro- 
amide, very unstable, m. p. 142° (decomp.); -o-nitroanilide, very 
pale yellow plates, m. p. 137°; -o-nitrophenylchloroamide, very pale 
yellow prisms, m. p. 167°; -m-nitroanilide, long, yellow prisms, 
m. p. 157°; -m-nitrophenylchloroamide, prisms, m. p. 164°; -p-nitro- 
anilide, glistening plates, m. p. 154°; -o-toluwidide, long plates, m. p. 
161°; -o-tolylchloroamide, prisms, m. p. 110°; -p-toluidide, prisms, 
m. p. 135°; -p-tolylchloroamide, prisms, m. p. 137° (decomp.). 

J.C. 


Nitrophenanthrenes. Apo.tro Men (Anal. Fis. Quim., 1915, 
13, 381—389).—A preliminary note describing the influence of 
the experimental conditions on the nitration of phenanthrene. 

A. J. W. 


A New Transformation of Acenaphthylene, and Synthesis 
of Diacenaphthylidene, a New Yellow Hydrocarbon. J. 
DoutNski and K. DzrewoNsk1 (Ber., 1915, 48, 1917—1931).—The 
polymerisation of acenaphthylene under the influence of light and 
heat demonstrated the extreme lability of the substance (compare 
A., 1912, i, 844; 1913, i, 847; 1914, i, 825). This is still further 
exemplified when the hydrocarbon is treated with traces of mineral 
acids, for two other polymerides result. One of them is believed 


to be diacenaphthylidene, C,,H an te . >C, oH,, whilst the 


other is a complex substance, at least a fino Seer 

A solution of acenaphthylene i in glacial acetic acid (50 grams to 
120 grams) was mixed with 0°5 c.c. of concentrated hydrochloric 
acid, and then warmed for an hour or two on the water-bath. The 
clear liquid gradually deposited a pale yellow, heavy precipitate 
(40 grams) which was separated into the component polymerides 
by means of benzene, the complex one being freely soluble. A 
better yield of the dimeride was obtained by treating the picrate 
of acenaphthylene with hydrochloric acid. 

7:7-Diacenaphthylidene (dinaphthylenebutene), C,H, was ob- 
tained in golden-yellow, glistening leaflets or tablets, m. p. 277° 
(corr.), which gave a greenish-blue solution in concentrated sulph- 
uric acid. Very dilute solutions in the aromatic hydrocarbons (for 
example, a 0°00125% solution in benzene) exhibited a very intense 
violet-blue fluorescence, which disappeared in bright sunlight, owing 
to oxidation of the hydrocarbon. The dipicrate was obtained in 
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dark red needles, m. p. 216—217°. The constitution of the hydro- 
carbon was ascertained by oxidation with sodium dichromate and 
acetic acid to naphthalic anhydride, and by reduction with red 
phosphorus and hydriodic acid to 7:7-diacenaphthyl (loc. cit.). 
Bromine was not absorbed directly by the hydrocarbon, but acted 
substitutively. On warming the substance with a solution of 
bromine in carbon disulphide, it was transformed into 8 : 8-dibromo- 
diacenaphthylidene, pa croc quelle, ciliated, orange-yellow 
needles, decomp. 203°, which was oxidised to naphthalic anhydride. 
In the cold, however, substitution in the naphthalene residues 
took place, the product being aa’-dibromodiacenaphthylidene, 
C.,H,,Br., ciliated yellow needles, m. p. 310° (decomp.), which was 
oxidised to a-bromonaphthalic anhydride. A fine suspension of the 
hydrocarbon in acetic acid was also treated with nitric acid (D 1°5) 
when aa!-dinitrodiacenaphthylidene, C.,H,,0,No, was obtained in 
dark red, glistening needles, which decomposed without melting 
at above 360°, and were oxidised to a-nitronaphthalic anhydride. 
In the polymerisation of acenaphthylene itself, the chief product 
(70—80% yield) was the complex polymeride. This differs from the 
polyacenaphthylene obtained by thermo-polymerisation (loc. cit.) 
in m. p., and in being readily soluble in acetone and easily oxidised 
to naphthalic anhydride, and it is therefore designated allo-poly- 
acenaphthylene. It was obtained as an amorphous, yellow sub- 


stance, m. p. 185—-190°, approximating to the formula Cg Hypo. 
J. C. W. 


Some New Organic Compounds of Vanadium. A. T. 
Mertes and Herman Frieck (J. Ind. Eng. Chem., 1915, 7, 
1037—1038).—When treated in the cold variougapin carbon tetra- 
chloride or benzene solution, vanadium tetrachloride formed in- 
soluble additive compounds with certain organic bases. The 
following were isolated in an analytically pure condition: With 
aniline, a black powder of the composition 4NH,Ph,VCl,; with 
dimethylaniline, a green tar having the formula 4NMe,Ph,VCl, ; 
with phenylhydrazire, a violet substance of constitution similar to 
the above; with toluidine, ammonia, methylamine, and diphenyl- 
amine, products were obtained approximating to the formule 
3C,H,Me-NH,,VCl,, 4NH;,VCl,,4H,O, 6NH,Me,VCl,,H,O, and 
3NHPh,,2VCl, respectively. A solution of vanadium tetrachloride 
in benzene deposited, on keeping, a purple compound with evolu- 
tion of hydrogen chloride. It varied in composition according to 
the length of time the solution was kept. Anthracene also formed 
a similar substitution product. Vanadium was estimated in the 
above compounds in the filtrate obtained from a lime fusion after 
precipitation of the chlorine with silver nitrate, by precipitating 
as lead vanadate, dissolving this in nitric acid and evaporating 
with sulphuric acid to remove the lead, reducing with sulphur 
dioxide, and titrating the hot solution, freed from excess of 
sulphurous acid, with V /20-permanganate. G. F. M. 
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Monotropic Polymorphic Anilides. Freperick Danie, 
Cuattaway and Witi1am James Lampert (T., 1915, 107, 
1766—1773).—A close study of the behaviour of anilides when 
crystallising suggests that all anilides are capable of forming three 
very distinct types of crystals, namely, very slender, hair-like crys- 
tals, slender needles or prisms, and stout, compact crystals. <A large 
number of anilides can be made to crystallise in two of these forms, 
and some have been obtained in all three varieties. For example, 
when #bromoacetanilide and 2:4-dibromoacetanilide are allowed 
to crystallise from hot alcoholic solutions, they separate in long 
needles, which slowly give place to the stable, compact form. The 
rate of transformation varies with the solvent and the anilide used 
and increases rapidly with the temperature. Between 0° and the 
m. p., the compact form is stable, and the solids, therefore, show 
no transition point within these limits. The view is held, however, 
that the transition point is much below the ordinary temperature, 
but is unrecognisable because of the slow rate of the change. The 
point could & determined by measuring the solubilities of the 
two forms over a considerable range of temperature, but this is 
a matter of extreme difficulty, owing to the rapidity of transform- 
ation in the warm solutions. Within the limits which have been 
found practicable, the solubility curves for the two modifications 
are parallel, and, therefore, the two anilides are provisionally classed: 
as monotropic. 

The development of the crystals is illustrated by photographs, 
and the paper also records careful determinations of the solu- 
bilities of p-chloro-, 2:4-dichloro-, p-bromo-, 2:4-dibromo-, 4-chloro- 
2-bromo-, and 2-chloro-4-bromo-acetanilides, in alcohol at from 5° 
to 45°. J. C. W. 


Phenyl Esters of Oxalic Acid. Rocer Apams and H. Gitman 
(J. Amer. Chem. Soc., 1915, 37, 2716—2720).—Aryl oxalates can 
be prepared in almost quantitative yield by adding oxalyl chloride 
(5 grams) to ice-cold pyridine (25 c.c.), crushing well the resulting 
additive compound, and gradually adding the phenol (2 mols.) 
dissolved in a few c.c. of pyridine. The mixture is kept at 0° for 
two hours and is then poured into a mixture of concentrated 
hydrochloric acid and ice, when the ester is precipitated. In 
addition to the normal oxalates derived from p-cresol, a- and 
B-naphthols, and guaiacol, the following esters were prepared: 
o-Nitrophenyl oxalate, C,0,(C,H,y*NO,)o, yellow needles, m. p. 185°; 
o-aldehydophenyl oxalate, C,0,(C,H,-CHO),, plates, m. p. 153-154° ; 
vanillyl oxalate, C,0,[C,H,(OMe)-CHO},, crystals, m. p. 203-204° ; 
B-acetyl-a-naphthyl oxalate, C,0,(C,yH,Ac),, leafy crystals, m. p. 
197°; ocarbomethoxry phenyl oxalate, C,0,(C,H,-CO,Me)., needles, 
m. p. 158°. Quinol gave rise to an ovalate, C,0,(C,H,OH)., m. p. 
212°, but if the reaction was allowed to occur without cooling, a 
mixture was obtained from which, after treatment with acetic acid, 
needles, m. p. 226°, could be isolated, probably of the acetate of 
di-phydroxypheny] ether, C,,H,.0,. D. F. T. 
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Preparation of 6-Nitro-3-aminophenol and its Methyl Ether. 
FaRBWERKE vorRM. MEIsTER, Lucius, & Brinine (D.R.-P., 285638 ; 
from J. Soc. Chem. Ind., 1915, 34, 1135).—When 4-nitro-1l-acetyl- 
aminobenzene-3-sulphonic acid (nitroacetylsulphanilic acid) is heated 
at a high temperature, under pressure, with methyl-alcoholic alkali, 
the a group is saponified, and the sulphonic acid group is 
replaced by hydroxyl or methoxyl. J.C. W. 


m-Phenetidine and Some of its Derivatives. Fripiric 
ReverDiIn and J. Loxretex (Bull. Soc. chim., 1915, [iv], 17, 
406—409. Compare A., 1915, i, 878).—m-Phenetidine has been 
prepared by a new method, and from it a number of derivatives 
have been obtained. 

Acetyl-m-aminophenol, when heated for two hours in alcoholic 
solution with sodium hydroxide and ethyl bromide, is readily 
ethylated, giving aceto-m-phenetidide, OEt'C,H,-NH-COMe, greyish- 
white plates, m. p. 96—97°. Ethyl sulphate can also be used for 
the ethylation. This acetyl derivative is readily hydrolysed by 
heating on a water-bath with 35% hydrochloric acid, giving the 
free base yielding a hydrochloride, colourless leaflets, and a picrate, 
yellow needles, m. p. 158°. The following acyl derivatives have 
been prepared by the usual methods: Formyl-m-phenetidide, 
OEt°C,H,-NH-COH, m. p. 52°; benzo-m-phenetidide, 

OEt-C,H,-NH-COPh, 
long, white needles, m. p. 103°; tolwene-p-sulpho-m-phenetidide, 
OEt-C,H,-NH-SO,°C,H,Me, yellowish-white leaflets, m. p. 157°; 
o-nitrotoluene-p-sul pho-m-phenetidide, 
OEt’C,H,NH-SO,°C,H,Me-NO,, 

needles, m. p. 88°, and 2! : 4/-dinitro-3-ethoxydiphenylamine, 
OEt-C,H,-NH-C,H,(NO,),, orange-yellow crystals, m. p. 151°. 

m-Phenetidine has been diazotised and coupled with 8-naphthol, 
giving a compound, C,,H,;O,No, red needles, m. p. 107°, yielding 
a sodium salt insoluble in cold water. Coupled with salicylic acid, 
the diazo-salt gives a compound which dyes wool bright yellow; 
coupled with resorcinol, a compound, reddish-brown; coupled with 
naphthionic acid, an orange-red compound; and coupled with 
1: 4-naphtholsulphonic acid, a red compound. W. G. 


Aromatic Telluretine Compounds. III. (Conclusion). Kar 
LepERER (Ber., 1915, 48, 1944—1949. Compare A., 1913, i, 615, 
724, 1182).—Some diary] tellurides have been condensed with more 
halogeno-acids and esters, and some triaryltelluronium picrates 
have been prepared. 

A mixture of diphenyl telluride and ethyl iodoacetate deposited, 
when exposed to light for a few days, garnet-red crystals of diphenyl- 
telluronium iodide (from the free iodine), followed later by ethyl 
diphenyltelluretine iodide |iododiphenyltelluriacetate], 

TePh,I-CH,°CO,Et, 
m. p. 110° (decomp.). 

A solution of diphenyl telluride in a-bromopropionic acid was 

warmed at 60° for some time, and then diluted with ether, when 
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diphenyl-a-propionyltelluretine bromide [a-bromodiphenyltelluri- 
propionic acid], TePh,Br-CHMe-CO,H, was precipitated, as a 
white powder, m. p. about 98°. Similarly, a-bromobutyric acid gave 
diphenyl-a-butyryltelluretine bromide  [a-bromodiphenyltelluri- 
butyric acid|, TePh,Br-CHEt-CO,H, m. p. 84—85°, whilst ethyl 
a-bromobutyrate yielded the corresponding ethyl ester, an 
amorphous substance, m. p. 142—143°, and ethyl a-bromoziso- 
butyrate formed ethyl diphenyl-a-isobutyryltelluretine bromide 
[a-bromodiphenyltelluriisobutyrate|, TePh,Br-CMe,*CO,Et, m. p. 
about 130°. 

A solution of di-p-tolyl telluride in methyl bromoacetate gradually 
deposited the compound (C;H,),TeBr-CH,*CO,Me,CH,Br-CO,Me, 
m. p. 68°, from which the free methyl di-p-tolyltelluretine bromide 
[bromodi-p-tolyltelluriacetate| was obtained by repeated crystallisa- 
tion from chloroform and ether, in aggregates of small prisms, 
m. p. 92—93°. The corresponding ethyl ester had m. p. 102—103°. 

Di-o-tolylmethyltelluronium chloride, (C;H;)oTeMeCl, was ob- 
tained by boiling the corresponding iodide with silver chloride 
and water. It crystallised from water in four-sided plates, with 
2H,0, m. p. 93°, and again at 148°, and from chloroform with 
sCHCl,, m. p. 155—156°. 

Triphenyltelluronium hydroxide, TePh,-OH, was obtained by 
boiling the iodide with silver oxide and water, as an alkaline 
resin which formed a picrate, broad, yellow needles, m. p. 160°. 
Tri-p-tolyltelluronium hydroxide, a resin, m. p. about 110°, also 
formed a picrate, long prisms, m. p. 194—195°, whilst the resinous 
tri-o-tolyltelluronium hydrozide yielded a picrate, long, yellow 
prisms, m. p. 182°, a chloride, stout columns, m. p. 175—176°, 
and a bromide, m. p. 197—198°. J.C. W. 


Some New Oxidation Derivatives of Cholesterol. Sr. 
Mrnovict and (Mme.) Tu. Zenovici-Eremie (Bull. Sci. Acad. 
Roumaine, 1915, 4, 194—205. Compare Minovici and Vlahuta, 
A., 1912, i, 697)—The avthors have oxidised cholesterol with 
hydrogen peroxide under varying conditions, and have obtained 
five different compounds, to which they have been unable to assign 
any definite constitution. 

When 10 grams of cholesterol were dissolved in 200 c.c. of 
glacial acetic acid on a water-bath, and a mixture of 50 grams of 
hydrogen peroxide in 100 c.c. of sulphuric acid (20%) slowly 
added, and the mixture slowly boiled for two hours, a clear, oily 
liquid was obtained which, when separated and washed with water, 
solidified to white floccula. These, when crystallised from acetone 
and water, gave a compound, C,,H,O,, acicular needles, m. p. 
160°; [a]? +41°47°. Submitted to Salkowski’s reaction for 
cholesterol, the compound gave a colourless chloroform solution, 
the acid being coloured orange-yellow. In the Liebermann- 
Burchard reaction no play of colours was obtained, but only a 
deep violet-red coloration. The compound did not give Lifschutz’s 
reaction for oxycholesterol. The substance contains no hydroxyl, 
phenolic, or ketonic group, and is not an ozonide or a peroxide. 
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It is very probably a lactone, and contains an acetyl group. It 
does not unite with bromine. When warmed with hydrobromic acid, 
it yields a compound, C,,.H,Br, m. p. 130°, and with hydrochloric 
acid a compound, Cy>H»,Cl, m. p. 150°. The mother liquors from 
the compound, C,,H, O,, gave an oily substance, which resinified 
on contact with air, and after purification the compound was 
obtained as a yellow powder. The substance is slightly acid in 
character, and is soluble in alkalis, and gives a siver salt. It is 
probably a resin acid, having the composition CgH,,)0,. 

If in the original oxidation of the cholesterol an excess of 
hydrogen peroxide was used, an amorphous compound was 
obtained which was not characterised. If the original proportion 
of hydrogen peroxide was used, but added in larger portions at a 
time, a compound was obtained in white, lamellar crystals, m. p. 
200°. 

By slowly adding 20% sulphuric acid alone to a solution of 
cholesterol in gently boiling acetic acid, on cooling a crystalline 
compound, m. p. 110°—111°, was obtained. It was not cholesteryl] 
acetate, since it was not decomposed by boiling with alcohol or 
water. It differed from cholestany] acetate in that with phosphorus 
pentachloride it gave a crystalline chloro-compound, m. p. 95—97°, 
and with bromine in carbon disulphide a crystalline bromo- 
derivative, m. p. 116—118°. W. G. 


Sitosterol and Stigmasterol. A. Hermpuscuka and H. W. 
Gots (Arch. Pharm., 1915, 258, 415—426).—After a brief sum- 
mary of the work of Burian, Windaus, Ritter, Pickard and Yates, 
and Jaeger on these two sterols, the following new derivatives are 
described. Sitosteryl salicylate, C.;,H,,0°CO-C,H,-OH, has m. p. 
147°, and separates from ether and alcohol in colourless, gelatinous 
flocks, which ultimately become crystalline. Sitosteryl pheny/l- 
carbamate, C3,H;,0.N, forms crystals, m. p. 174°. By direct treat- 
ment with an excess of bromine, sitosterol yields decabromosito- 
sterol, Cor7H3;g0Br,), a brown powder, m. p. about 185°, and 
octabromositosterol, C.,H,,0Brg, a yellow powder, m. p. about 120°, 
the former of which is almost insoluble in alcohol. 

Just as Windaus converted cholesterol, by oxidising its dibromide 
with acidified permanganate and debrominating the product by zinc 
and acetic acid, into cholestenone, so has sitosterol been now con- 
verted into sitostenone, Cy7H,,O, crystals, m. p. 82°, which forms a 
semicarbazone, crystals, m. p. 254° (decomp.), sintering at 243°. 

Stigmasterol forms a palmitate, Cy)HygO*CO-C,;Hs,, silky crystals, 
m. p. 99°, stearate, crystals, m. p. 101°, oleate, colourless crystals, 
m. p. 44°, salicylate, colourless needles, m. p. 175°, and cinnamate, 
colourless crystals, m. p. 155°. By the oxidation of stigmasterol 
tetrabromide and debromination of the product a crystalline 
substance, m. p. 140°, was obtained, which did not exhibit the 
properties of a ketone. C. S. 


The Substituted Benzoylbenzoic Acids. Atrice Hormann 
(Monatsh., 1915, 836, 805-—824)—The author brings forward 


i. 144 ABSTRACTS OF CHEMICAL PAPERS. 


further experimental proof of the fact that the presence of halogen 
substituents in phthalic anhydride facilitates the condensation of 
the latter with benzene derivatives. 

When 3:6-dichlorophthalic anhydride is heated with dichloro- 
benzene and a little aluminium chloride at 200°, some hydrogen 
chloride is eliminated, and there is also produced 3:6:2!:5-tetra- 
chlorobenzoylbenzoic acid, needles, m. p. 205—207°, which on 
heating at 140° with sulphuric acid is converted into 1:4:5:8- 
tetrachloroanthraquinone (compare Schilling, A., 1913, i, 493). 
During this condensation the acid undergoes slight concurrent 
decomposition into dichlorobenzene and 3:6-dichlorophthalic acid, 
the latter being observed as a sublimate of the anhydride. The 
tetrachlorobenzoylbenzoic acid was converted by thionyl chloride 
into the acid chloride, which on treatment with methyl alcohol 
yielded the methyl ester, needles, m. p. 145—148°, a second modifi- 
cation of this ester, m. p. 172°, being obtained by the interaction 
of the acid and the alcohol in the presence of a little sulphuric 
acid; the former modification (termed the pseudo-form) could be 
converted into the latter (the “normal” form) by boiling with 
methyl alcohol and a little sulphuric acid. 

Tetrachlorophthalic anhydride and chlorobenzene reacted at 
140° in the presence of a little aluminium chloride, producing 
pentachlorobenzoylbenzoic acid, m. p. 165°, which resembled the 
above tetrachloro- analogue in giving a non-crystalline “ pseudo ”’ 
methyl ester when the acid chloride was treated with the alcohol, 
and an amorphous “normal” ester when esterified directly by 
methyl alcohol in the presence of sulphuric acid. When heated 
at 140° with sulphuric acid, pentachlorobenzoylbenzoic acid yielded 
pentachloroanthraquinone. 

The condensation of tetrachlorophthalic anhydride and dichloro- 
benzene in the presence of aluminium chloride at 220° gave heza- 
chlorobenzoylbenzoie acid, colourless crystals, m. p. 238—239°, 
which, like the preceding acids, could be converted through the 
chloride, m. p. 181—184°, into a “pseudo” methyl ester, m. p. 
180—182°, and by the usual process of esterification into an 
amorphous “normal” methyl ester. It also underwent intra- 
molecular condensation when heated with sulphuric acid, yielding 
hexachloroanthraquinone, pale yellow needles, m. p. 298°. 

In the usual manner, tetrachlorophthalic anhydride and nitro- 
benzene condensed together, giving tetrachloronitrobenzoylbenzoic 
acid, colourless crystals, m. p. 242—245°, the acid chloride (colour- 
less crystals) of which was converted by methyl alcohol into an 
amorphous methyl ester. 

By the addition of bromine to a heated mixture of phthalic acid 
and fuming sulphuric acid, there was obtained tetrabromophthalic 
acid, yellow crystals, m. p. 268°, which underwent condensation 
with benzene in the presence of aluminium chloride, giving tetra- 
bromobenzoylbenzoic acid, m. p. 230—232°; the methyl ester, 
platelets, m. p. 108—111°, when heated with sulphuric acid in the 
usual way, apparently gives rise to a bromoanthraquinonesulphonic 
acid, the tetrabromoanthraquinone presumably being less resistant 


ORGANIC CHEMISTRY. i. 145 


than 1:2:3:4-tetrachloroanthraquinone towards sulphuric acid; 
the free acid, however, when carefully treated with sulphuric acid, 
may be made to yield tetrabromoanthraquinone, orange-red needles, 
m. p. 200—202° (in a closed tube). 

With bromobenzene, tetrabromophthalic anhydride undergoes 
condensation, producing pentabromobenzoylbenzotc acid, m. p. 
228—230°, which yields an oily “normal” methyl ester and an 
amorphous “pseudo” modification, m. p. 178—183°, and can 
also be made to undergo further condensation to pentabromo- 
anthraquinone, m. p. 230—240°, the yield, however, being poor. 

Tetrabromophthalic anhydride and dibromobenzene interacted 
under the usual conditions, producing hexabromobenzoylbenzoic 
acid, m. p. 218—219°, from which was obtained, by heating with 
sulphuric acid, a small quantity of hexabromoanthraquinone, 
m. p. 280—285°. 

The condensation of tetrabromophthalic anhydride and dichloro- 
benzene gave tetrabromobenzoyldichlorobenzoic acid, m. p. 240— 
245°. In a similar manner tetraiodophthalic anhydride and 
benzene gave tetraiodobenzoylbenzoic acid, microscopic yellow 
crystals, m. p. 230—231° (sodiwm salt, silver leaflets), from which 
it was found impossible to produce the corresponding tetraiodo- 
anthraquinone. D. ¥. TF. 


Preparation of Sulphomethylbenzophenone - 0 - carboxylic 
[Sulphomethyl-o-benzoylbenzoic] Acids and Substitution Pro- 
ducts. Farswerke vorm. Meister, Lucius, & Brinine (D.R.-P., 
285700; from J. Soc. Chem. Ind., 1915, 34, 1135).—The chlorides 
of benzoic acid or its substitution products are condensed with 
m-xylene, the new substances are sulphonated, and the resulting 
as-dimethylbenzophenonesulphonic acids, having the sulphonic 
group in the xylene residue, are oxidised. The o-carboxylic acids 
which are thus obtained may be condensed to anthraquinone deriv- 
atives by means of concentrated sulphuric acid. J.C. W. 


Preparation of Derivatives of 2-Hydroxy-3-naphthamide. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P., 284997; from 
J. Soe. Chem. Ind., 1915, 34, 1136).—The hydroxynaphthylamides 
of 2-hydroxy-3-naphthoic acid are obtained by condensing amino- 
naphthols with the haloids or with the acid itself in the presence 
of dehydrating agents. Whereas the anilide is only soluble in 
lime water, and even so only to a slight extent, the new amides 
dissolve readily in warm, dilute sodium carbonate. They are freely 
absorbed from such solutions by unmordanted cotton, which then 
acquires very intense, clear, fast shades with diazo-solutions. 


J. C. W. 


Preparation of Hydroxytriarylmethanecarboxylic Acids. 
FaRBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P., 286433; from 
J. Soc. Chem. Ind., 1915, 34, 1135).—A mixture of an aromatic 
o-hydroxycarboxylic acid (2 mols.) and an aromatic aldehyde 
(1 mol.) is treated with zine chloride and phosphoryl chloride, 
reaction being completed by warming at 70°. The phosphoryl 
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chloride is recovered by distillation under reduced pressure. 
o-Chlorobenzaldehyde and o-creosotic acid yield —ra 
dimethyltriphenylmethanedicarboxylic acid. . Cc. W. 


Phenylfumaric Acid. G. Kart Atmstrom (Ber., 1915, 48, 
2009—2010).—A substance has been obtained in another connexion 
which must be regarded as phenylfumaric acid, but as it did not 
agree with Barisch’s description (A., 1880, 43), the acid has been 
prepared by boiling phenylmaleic anhydride (Alexander, A., 1890, 
1136) with 2N-sodium hydroxide. Phenylfumaric acid, C,,H,0,, 
separates from benzene as a felted mass of needles, m. p. 128—129°, 
and from water, in which it is very soluble, with 2H,O. It quickly 
reduces permanganate, and is easily converted into phenylmaleic 
anhydride by melting. J.C. W. 


Preparation of Compounds of Phenolphthalein and Alkali 
Carbonates. A. von Szrankxay and C. Geyer (D. R.-P., 286020; 
from J. Soc, Chem. Ind., 1915, 34, 1167).—Concentrated solutions 
of the alkali carbonates are treated with phenolphthalein, either 
in solution or as a freshly prepared suspension in water, at the 
ordinary temperature. Compounds of the type 2C,,H,,0,,6Na,CO, 
are formed. They are strongly alkaline, are stable only in aqueous 
solution, and the therapeutic doses are much smaller than is the 
ease with the known alkali salts of phenolphthalein. 

J.C. W. 


The Synthesis of Certain Substituted Syringic Acids. 
Marston Taytor Bocert and Epwarp Pravut (J. Amer. Chem. 
Soc., 1915, 37, 2723—2733).—A record of the earlier part of an 
investigation of derivatives of syringic acid (4-hydroxy-3: 5- 
dimethoxybenzoic acid). 

Methyl bromogallate trimethyl ether, prepared by the action of 
bromine on methyl gallate trimethyl ether in acetic anhydride solu- 
tion, was obtained for the first time in the solid state, prisms, m. p. 
90° (corr.), b. p. 202°/16 mm. (compare Hamburg, A., 1899, i, 364). 

Syringic acid was converted by the Fischer-Speier reaction into 
the methyl ester (Graebe and Martz, A., 1903, i, 262; Bogert and 
Isham, A., 1914, 1, 532), ethyl ester, crystals, m. p. 55°8° (corr.), 
and isoamyl ester, needles, m. p. 101° (corr.). On acetylation at 
the ordinary temperature by acetic anhydride, the methyl ester 
was converted into its acetyl derivative, OAc*C,H,(OMe),*CO,Me, 
erystals, m. p. 129° (corr.), whilst bromination in cold acetic 
anhydride gave methyl 2-bromosyringate, 

OH-C,HBr(OMe),*CO,Me, 
crystals, m. p. 89° (corr.), which was also obtained by partial 
demethylation of methyl bromogallate trimethyl ether by heating 
with hydrobromic acid. Syringic acid in cold acetic acid solution 
is converted by nitric acid into 4:5-dinitropyrogallol-1 :3-dimethyl 
ether, pale yellow crystals, m. p. 154° (corr.), the change being 
analogous to that undergone by trimethylgallic acid, but in solution 
in acetic anhydride at —5° methyl syringate undergoes nitration 
to methyl 2-nitrosyringate, OH+C,H(OMe).(NO,)*CO,Me, pale 
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yellow crystals, m. p. 68°3° (corr.), which can also be obtained by 
heating methyl] nitrogallate trimethyl ether with hydrobromic acid. 
Ethyl 2-nitrosyringate, almost colourless, silky needles, m. p. 74° 
(corr.), was prepared in an analogous manner to the methyl ester. 
The. latter substance was reduced by tin and hydrochloric acid to 
methyl 2-aminosyringate, OH-C,H(OMe),(NH,)-CO,Me,  colour- 
less crystals, m. p. 110° (corr.), which gradually darkens in the 
air; hydrochloride, needles, m. p. 192° (corr.); deacetyl derivative, 
large crystals, m. p. 139°9° (corr.). By diazotisation in diluted 
sulphuric acid solution and subsequently heating at 100°, the 
methyl ester was converted into 2: 4-dihydroxy-3 : 5-dimethoxybenz- 
oie acid, C,H(OH),(OMe),*CO,H, pale yellow crystals, m. p. 165° 
(decomp.); diacetyl derivative, crystals, decomp. at 162°. In a 
preliminary experiment, in which the product from the thermal 
decomposition of the dihydroxydimethoxy-acid was recrystallised 
from alcohol and subsequently treated with methyl sulphate and 
sodium hydroxide solution, there was obtained a substance, glassy 
needles, m. p. 89° (corr.), possibly apionol tetramethyl ether. 
D. F. T. 


Derivatives of Methylvanillin, and a New Condensation 
Product. B.L. Vanzerti (Atti R. Accad. Lincei, 1915, [v], 24, ii, 
467—470. Compare Kérner and Vanzetti, A., 1912, i, 352; 
Fritsch, A., 1904, i, 94).—Veratrylic acid [3:4:3/ : 4/-tetramethoxy- 
benzilic acid] cannot readily be obtained by transposition or oxida- 
tion of the corresponding ketonic compounds according to the 
schemes, *CH(OH)-CO-—>>C(OH)-CO,.H and +CO-CO-— 
>C(OH)-CO,H, although in other cases these changes are almost 
quantitative. Thus, whilst benzoin is transformed directly into 
benzilic acid by means of a current of air in presence of alkali in 
the hot, veratroin merely undergoes quantitative oxidation to 
veratril under these conditions. Veratrylic acid may be obtained 
moderately pure (m. p. about 68°), but by no means in quantita- 
tive yield by the prolonged action of alcoholic potassium hydroxide 
on veratril in the hot. 

Another starting point for preparing veratrylic acid is veratro- 
phenone (3:4:3/:4’-tetramethoxybenzophenone), m. p. 144°5°, 
which may be obtained by converting veratric acid into veratroyl 
chloride, m. p. 70—71°, and treating the latter with veratrole 
(1 mol.) in presence of aluminium chloride. The further stages are 
represented by the scheme, 


R Ryne Ry .-M : 
R>c0 + MgMel —> p>CKo. yer —> ROCK OH ™ P- 95—96°) 


— R>O:CH,, which, on oxidation, —> R>C<Co, H’ 


The various compounds obtained in this way, which is not very 
convenient for preparing the acid, are to be described elsewhere. 
Fusion of veratril with potassium hydroxide also gives poor yields 
of veratrylic acid, although high yields of benzilic and anisylic 
acids and somewhat lower ones of piperonylic acid are obtainable 
in this way. The yield of veratrylic acid varies considerably with 
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the temperature of the fusion, and in some cases more complicated 
transformations occur, the mass becoming dark coloured and 
resinous. Treatment of the resin with various solvents yields an 
orange-yellow compound, m. p. 198°, and crystallisation of this 
from acetic acid gives shining, brownish-red needles, which at 110— 
120° are converted into the orange-yellow compound. With cold 
concentrated sulphuric acid, the latter gives a greenish-blue colora- 
tion, which changes in a few minutes to a red coloration; sub- 
sequent dilution, either spontaneous or otherwise, produces a 
reddish turbidity owing to precipitation of the compound in the 
form of powder. Except that the proportion of hydrogen is rather 
low, the composition of this compound approximates closely to that 
of veratril. The transformation which the veratril undergoes in 
the formation of this compound appears to be analogous to the 
thermal decomposition of benzilic acid which is now under 
investigation. z. &. FP. 


Preparation of Tetrachlorobenzaldehbyde and New Colouring 
Matters therefrom. L. Casserta & Co. (Eng. Pat., 1915, 13970 ; 
from J. Soc. Chem. Ind., 1915, 834, 1243).—Tetrachloro- 
benzaldehyde is obtained as a white powder, which crystallises 
from ether in colourless needles, m. p. 97—-98°, by dissolving tetra- 
chlorobenzylidene chloride in six parts of concentrated sulphuric 
acid at 90° and pouring into iced water. The above solution in 
sulphuric acid or tetrachlorobenzaldehyde itself condenses with 
o-hydroxycarboxylic acids, such as o-cresotic acid, to give leuco- 
compounds, which on oxidation with sodium nitrite in sulphuric 
acid, nitric acid, nitro-compounds, or fuming sulphuric acid, yield 
valuable new dyes of the triphenylmethane series. These dyes 
surpass in intensity and fastness other known dyes of a similar 
character, and are distinguished by their bright greenish-blue 
shade. G. F. M. 


Semicarbazones. V. Semicarbazones of Benzaldehyde and 
Some of its Substitution Products. James ALEXANDER RUSSELL 
HENDERSON and Istpor Morris Heripron (T., 1915, 107, 1740— 
1752. Compare T., 1912, 101, 1482; 1913, 103, 377, 1504; 1914, 
105, 2892).—The absorption spectra and the power to form salts 
with dry hydrogen chloride of various semicarbazones have been 
investigated. 

Semicarbazones with hydroxy- or methoxy-groups in the nucleus 
are found to absorb two molecular proportions of hydrogen chloride, 
giving yellow to red salts. If the nucleus contains a strongly nega- 
tive substituent, such as chlorine or nitroxyl, the semicarbazone 
only absorbs one proportion of the gas, forming a practically 
colourless salt. The acetylation or benzoylation of salicylaldehyde 
has no influence on the additive capacity of the semicarbazone, but 
the pnitrobenzoyl derivative gives a semicarbazone which only 
absorbs 1 mol. of hydrogen chloride. No definite result could be 
obtained in the case of »dimethylaminobenzaldehydesemicarbazone, 
which absorbed nearly 4HCl, and ptolualdehydesemicarbazone, 
which combined with nearly 2HCI. 
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Some semicarbazones were observed to form labile, more coloured 
modifications, which are probably the isomerides of the stable 
products finally obtained after repeated crystallisations. 

The absorption spectra were examined in solutions in alcohol, 
alcoholic sodium ethoxide, and concentrated sulphuric acid. With 
the exception of the pdimethylamino- and p-nitro-compounds, the 
semicarbazones show a band in V/10000-alcoholic solution at about 
1/A 3500. The addition of sodium ethoxide to the solutions of the 
hydroxy-, but not methoxy-compounds displaces the band towards 
the red. Semicarbazones containing hydroxyl or methoxyl in the 
ortho-position show a band in concentrated sulphuric acid at about 
1/A2600 which is not exhibited by the others. 

p-Tolualdehydesemicarbazone gave a yellow hydrochloride, 
C,H,,ON;,14HCI, which rapidly decomposed in the air. 

Salicylaldehydesemicarbazone gave an unstable, yellow dihydro- 
chloride and a straw-yellow, fairly stable sulphate, CsHgO.N3,H,SO,, 
decomp. 150°. oMethorybenzaldehydesemicarbazone, colourless 
needles, m. p. 215° (decomp.), formed a dark orange, fairly stable 
dihydrochloride. p-Hydroxybenzaldehydesemicarbazone, when first 
formed, contained a yellow admixture, probably the labile iso- 
meride, and it yielded an unstable, yellow dihydrochloride and a 
yellow sulphate. »Methoxybenzaldehydesemicarbazone was ob- 
tained in a labile form, small, transparent, yellow prisms, m. p. 
168°, very soluble in acetone, and the usual colourless form, m. p. 
209° (decomp.). It gave an unstable, orange-yellow dihydro- 
chloride and a mustard-yellow, stable sulphate, decomp. 152°. 

Vanillinsemicarbazone formed a very unstable, orange-yellow 
dihydrochloride. | Veratraldehydesemicarbazone yielded an un- 
stable, orange dihydrochloride, decomp. 130°. Piperonalsemicarh- 
azone dihydrochloride, deep orange-red, lost hydrogen chloride in 
the air. 2- Hydroxy -m - methorybenzaldehydesemicarbazone, 
C,H,,0,N;, colourless needles, m. p. 225° (decomp.), gave an un- 
stable, yellow dihydrochloride, m. p. 158° (decomp.). 2:3-Di- 
methorybenzaldehydesemicarbazone, white needles, m. p. 231° 
(decomp.), yielded a dirty yellow dihydrochloride. 

The chlorobenzaldehydesemicarbazones gave the following un- 
stable hydrochlorides: ortho, cream coloured, decomp. 203°; meta, 
colourless, decomp. 198°; para, pale yellow, decomp. 182°. The 
nitrobenzaldehydesemicarbazones yielded the following /hydro- 
chlorides: ortho, cream coloured, unstable, decomp. 212°; meta, 
cream coloured, unstable, decomp. 222°; para, pink, stable, not 
decomposed at 275°. 

o-A cetorybenzaldehydesemicarbazone, C,H,,O,N3, a colourless, 
granular powder, m. p. 167°, gave an unstable, dark yellow dihydro- 
chloride. o- Benzoylorybenzaldehydesemicarbazone, colourless 
needles, m. p. 195—-196° (decomp.), formed a cream coloured, 
unstable dthydrochloride. 2- p-Nitrobenzoylorybenzaldehyde, 
C\,H,O;N, was obtained by the action of the acyl chloride on 
salicylaldehyde in pyridine solution, in the form of pale yellow 
leaflets, m. p. 128°, which yielded the semtcarbazone, 

NO,°C,H,CO-0-C,H,-CH:N-NH-CO-NH,, 
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pale yellow needles, m. p. 218° (decomp.); hydrochloride, colour- 
less and unstable. 

p-Dimethylaminobenzaldehydesemicarbazone showed the same 
absorption band in alcohol as the p-hydroxy-compound did in 
alcoholic sodium ethoxide. When first formed, it was dark red, 
but the recrystallised substance was white, and the hydrochloride, 
3—4HCI, was very unstable and greenish-blue. J.C. W. 


Constitution of the Salts of Phenol-aldehydes. II HUH. 
Pavuty (Ber., 1915, 48, 2010—2018. Compare A., 1915, i, 689). 
—A continuation of the controversy with Hantzsch (A., 1915, 1, 
551, 1062). Hantzsch adheres to his quinonoid isomerism theories 
to explain the coloured salts of phenol-aldehydes, but Pauly main- 
tains that all the problems connected with the manifold activities 
of the carbonyl group are best explained by valence-electron 
formulation. 

The following salts are described: The sodium salts of salicyl- 
aldehyde, C;H,O,Na,C;H,0,,3H,O (Ettling, 1840), and 

C;H,0,,C;H,O,Na 
(Hantzsch, 1906), both of which are pure white; the sodium salt 
of isovanillin, C,H,O,Na, sulphur-yellow needles; and the sodium 
salt of bromoésovanillin, C,H,O,BrNa, a bright yellow, crystalline 
precipitate. Bromoisovanillin, or probably 2-bromo-5-hydroxy-4- 
methoxybenzaldehyde, the product of the action of bromine dis- 
solved in acetic acid on ‘sovanillin, forms snow-white needles, m. p. 


208°. J.C. W. 


Isomerism of the Oximes. VII. 5-Bromovanillinoxime, 
5-Nitrovanillinoxime, and 6-Nitropiperonaloxime. Oscar Liste 
Brapy and Freperick Percy Dunn (T., 1915, 107, 1858—1862). 
—It has been found that certain negative substituents in the 
benzene ring seem to favour the existence of two isomeric oximes. 
The effect of introducing such groups into vanillinoxime has there- 
fore been examined, for this contains groups, namely, methoxyl 
and hydroxyl, which inhibit the formation of a second isomeride. 
5-Bromo- and 5-nitro-vanillinoximes could only be obtained in the 
anti-form, however, which shows that the negative groups do not 
counterbalance the effect exercised by the other groups. Unlike 
vanillinoxime, piperonaloxime can readily be obtained in the syn- 
form, and, therefore, it was expected that the 6-nitro-derivative 
would also exist in the two forms. Strange to say, it does not form 
a hydrochloride, so the two distinct modifications could not be 
characterised. 

5-Bromovandlinoxime, C,H,O,NBr, was obtained from the pro- 
duct of the direct bromination of vanillin in colourless needles, 
m. p. 179°. The position of the bromine atom was proved by 
converting the oxime, ultimately, into 5-bromo-4-hydroxy-3- 
methoxybenzoic acid (Robertson, T., 1908, 93, 792). The oxime 
was first converted by boiling acetic anhydride into 5-hromo-4- 
acetoxy-3-methorybenzonitrile, CyH,O,;NBr, colourless crystals, 
m. p. 110—111°, and this was hydrolysed by boiling with dilute 
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sodium hydroxide for a few minutes to 5-bromo-4-hydroxy-3- 
methoxybenzonitrile, needles, m. p. 144° (sodium salt, shining 
plates), and then, on continuing the boiling, to the above acid. 
The oxime formed a diacetate, C,.H;,O;NBr, a microcrystalline 
powder, m. p. 122°, and a hydrochloride, m. p. 175° (decomp.), from 
both of which the original oxime could be recovered. 

5-Nitrovanillinoxime, as obtained from the aldehyde by means 
of hydroxylamine, had m. p. 216° (Vogl, A., 1899, i, 698, pave 
m. p. 200—201°), and formed a red sodium salt. It was con- 
verted into a diacetate, Cy.H,.0,No, a yellow, crystalline powder, 
m. p. 112°, and a monoacetate, orange needles, with 1H,O, m. p. 
147°, the latter being obtained most conveniently by the action of 
acetyl chloride dissolved in pyridine. It also yielded a hydro- 
chloride, m. p. 204° (decomp.), but all these derivatives gave the 
original oxime when suitably treated. 

6-Nitropiperonaloxime was converted into the acetate, CjjH,O,No, 
yellow needles, m. p. 142°. J.C. W. 


Chlorination Experiments with Antimony 'Pentachloride 
Kart Steiner (Monatsh., 1915, 36, 825--829. Compare Eckert 
and Steiner, A., 1915, i, 564, 565).—An extension of the earlier 
investigation. 

When heated with antimony pentachloride, benzophenone gave 
hexachlorobenzene as the main product, together with a little 
perchlorobenzophenone, CO(C,Cl;)., colourless needles, m. p. 318°, 
and perchlorobenzoic acid. Benzil gave rise to hexachlorobenzene 
with a little perchlorobenzoic acid. 1: 2-Naphthaquinone yielded 
tetrachlorophthalic acid and perchloronaphthaquinone. 

Under similar treatment, benzoic acid and benzoyl chloride 
yielded hexachlorobenzene, together with a mixture of chlorinated 
benzoic acids, whilst phthalic acid gave a mixture of the same 
nature. With benzoylbenzoic acid the chief products were per- 
chlorobenzoylbenzoic acid and 1: 2: 3: 5: 6: 7: 8-heptachloroanthra- 
quinone accompanied by small quantities of tetrachlorophthalic acid 
and hexachlorobenzene. 

By using a suitable solvent, such as tetrachloroethane, the action 
of the antimony pentachloride can be moderated, and with a 10% 
solution of anthraquinone in this liquid the chief product is 
1: 4:5: 8tetrachloroanthraquinone. D. F. T. 


Indones. II. Synthesis of 3-Phenyl-2-methylindone. R. pr 
Fazt (Atti R. Accad. Lincei, 1915, [v], 24, ii, 343—348. Com- 
pare A., 1915, i, 1063).—Similarly to 3-phenyl]-2-ethylindone, 
3-phenyl-2-methylindone (compare Rupe, Steiger, and Fiedler, A., 
1914, i, 281) may be obtained by the action of cold, concentrated 
sulphuric acid on ethyl B-hydroxy-88-diphenyl-a-methylpropionate 
(Rupe, Steiger, and Fiedler, loc. cit.) : 

OH-CPh,*CH Me:CO, Et -—> OH-CPh,CH Me-CO,H— 


CPh,;CMe*CO,H—> 0,1, <A >0Me. 
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The oxime of 3-phenyl-2-methylindone, C,,H,,0N, forms shining, 
yellowish-green prisms, m. p. 199—200°, and, in the cold, gives a 
blood-red coloration with concentrated sulphuric acid, and a ruby- 
red coloration with concentrated nitric acid; the semicarbazone 
forms orange-red, indented leaflets, m. p. 219—-220° (Rupe, Steiger, 
and Fiedler, loc. cit., gave m. p. 200—201°), and gives intense 
blue and cherry-red colorations in the cold with concentrated 
sulphuric and nitric acids respectively; the semioxamazone, 
C,,H,,0.N;, forms tufts of intensely yellow, shining needles, m. p. 
203—205°, and gives blue and cherry-red colorations in the cold 
with concentrated sulphuric and nitric acids respectively. 

The semicarbazone of 3-phenyl-2-ethylindone (compare A., 1915, 
i, 1064), C,,H,,ON;, forms tufts of shining, orange-yellow needles, 
m. p. 198—199°, and gives cherry-red and intense blue colora- 
tions in the cold with concentrated nitric and sulphuric acids 
respectively. T. H. P. 


Quinhydrvnes. WILHELM Stecuunp (J. pr. Chem., 1915, [ii], 92, 
342—370. Compare A., 1909, i, 109; 1911, i, 654)—After a 
discussion of the various constitutions proposed for the quin- 
hydrones, the author decides in favour of the suggestion of 
Willstatter and Piccard (A., 1908, i, 475), who apply to these 
compounds a formula of the type 

C,H,°0-H~O--C,H,—0 HH --0-C,H,. 
the undulating lines indicating partial valencies. This view of 
the structure is considered to be in good accord with the tendency 
of the quinone constituent of some “mixed” quinhydrones (that 
is, quinhydrones in which the quinone and the phenol are not 
derived from the same parent hydrocarbon) to remove hydroxylic 
hydrogen atoms from the accompanying phenol and so to effect 
oxidation to the true quinhydrone corresponding with the phenol. 

The following quinhydrone compounds are described, the general 
method of preparation being to mix a light petroleum solution of 
the quinone with an ethereal solution of the phenol, and to allow 
the mixture to crystallise. From thymoquinone and quinol, the com- 
pound, 2C\ >H,,0.,3C,H,O,, red needles, decomp. 137°; from 
thymoquinone and resorcinol an unstable, red compound, decomp. 
43—45°, the proportion of resorcinol being between unimolecular 
and sesquimolecular ; from thymoquinone and catechol a red, oily 
compound, 2C,,H,,0,,3C,H,O,. gXyloquinone with quinol and 
catechol respectively gave red needles, m. p. 153—156°, and red 
monoclinic crystals, m. p. 87°; each of the molecular composition, 
C,H,0,,2C,H,O,. m-Xyloquinone in a similar manner with quinol 
and catechol gave isomeric compounds of the same composition, very 
deep red leaflets, m. p. 120—121°, and long, red needles, m. p. 
44—-45°, respectively. Likewise, o-xyloquinone with quinol and 
catechol gave similar compownds, deep red needles with a green 
lustre, m. p. 118°, and red needles, m. p. 60—62° respectively. 
Resorcinol formed no quinhydrone compounds with the xyloquinones. 

Chlorobenzoquinone and quinol gave a compound, 


2C,H,0,C1,3C,H,(OH)., 
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bronze-coloured crystals, m. p. 123—124° (compare Ling and 
Baker, T., 1893, 68, 1314; Schmidlin, A., 1911, i, 727). m- 
Dichloro-, trichloro-, and tetrachloro-benzoquinone, when mixed 
with quinol, oxidised this substance to ordinary benzoquinone- 
quinol . quinhydrone. Benzoquinone with gentisic acid, B-resor- 
cyclic acid, and protocatechuic acid, gave rise respectively to very 
deep red needles of no definite m. p., red prisms of no definite 
m. p., and deep red crystals, m. p. 179—180°, the products being 
isomerides of the composition C,H,0,,2C;H,O,. Benzoquinone with 
orcinol gave deep red prisms of a compound, C,H,0,,C,H,O., 
hydrated orcinol also giving red crystals of a compound, 
C,H,0,,C,;H,O0,,H,O. 

With gallic acid and ethyl gallate, benzoquinone was converted into 
ordinary quinhydrone. 

The results show that although there is no simple law ruling the 
composition of the quinhydrones, a considerable regularity exists 
in the influence exerted by various substituent groups. For the 
analysis of the above products the author made use of the titanium 
trichloride method (Knecht and Hibbert, A., 1911, ii, 76). 

D..¥..F. 


The Action of the Three Isomeric Aminopbenols on 
a-Naphthaquinone. Emit Grossmann (J. pr. Chem., 1915, [ii], 92, 
370—390).—The general method of procedure was to allow the 
naphthaquinone (2 mols.) to react with the aminophenol (1 mol.) 
in hot alcoholic solution, the resulting compound being formed by 


the condensation of one molecule of each, the second molecule of 
naphthaquinone serving as the necessary oxidising agent. 

The condensation of paminophenol and naphthaquinone gave 
2-p-hydroxyanilino-e-naphthaquinone, C,H;O..NH°C,H,-OH, red 
needles, m. p. 225°, which was reducible to a colourless compound. 
The formation of the condensation product was examined from a 
quantitative point of view, and the mechanism was demonstrated 
to be as described above, the second molecule of naphthaquinone 
being reduced to the corresponding quinol. The product gave 
cherry-red solutions in concentrated acids, and blue solutions in 
alkalis ; it possessed only feeble acidic properties, and the prepara- 
tion of the corresponding phenoxides miscarried, with the possible 
exception of the potassiwm derivative, in the attempt to produce 
which an unstable, blue, amorphous powder was obtained. Methyl- 
ation with methyl sulphate also failed to give a satisfactory 
result, the product consisting of a mixture of red needles and 
deep violet, capillary needles. The methyl ether of 2-p-hydroxy- 
anilino-a-naphthaquinone, C,,H;0.°>NH°C,H,-OMe, was therefore 
prepared in the usual manner from naphthaquinone and p-anisidine 
in alcoholic solution containing a little acetic acid, the product 
forming fiery red needles, m. p. 158°; the corresponding ethyl ether, 
C,,H,O.*>NH-C,H,OEt, obtained from naphthaquinone and p- 
phenetidine, consisted of deep red needles, m. p. 264°; acetyl 
derivative, C,j)H;O,-NAc*C,H,-OEt, a deep raspberry-red, micro- 
crystalline powder, m. p. 175°. When treated in the cold with 


g* 
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acetic anhydride and concentrated sulphuric acid, phydroxyanilino- 
a-naphthaquinone was converted into a diacetyl derivative, 
C,9H,;0.*NAc’C,H,°OAc, red, prismatic needles, m. p. 170°, and with 
benzoyl chloride and pyridine it gave a benzoy] derivative, 
C,,H,0O."NH-C,H,-OBz, 
deep orange-red needles, m. p. 210°. 
2-m-Hydroxyanilino-a-naphthaquinone was prepared in an 
analogous manner to its para-isomeride, and was found to form deep 
violet needles, m. p. 242°, soluble in potassium hydroxide to an 
azure-blue solution, and in sulphuric or hydrochloric acid to a 
cherry-red solution ; benzoyl derivative, deep red, prismatic needles, 
m. p. 208°. The methyl and ethyl ethers were obtained by effecting 
the condensation of naphthaquinone with m-anisidine and m- 
phenetidine, the compounds forming long, red needles, m. p. 172°, 
and deep red needles, m. p. 195°, respectively. 

2-0-H ydroxyanilino-a-naphthaquinone, prepared from naphtha- 
quinone and o-aminophenol, is an almost black substance with very 
little tendency to crystallisation ; it was obtained in brown flocks, 
m. p. 175°, and as a chocolate-brown, microcrystalline powder, m. p. 
205°. The corresponding methyl and ethyl ethers, obtained by 
effecting a similar condensation between naphthaquinone and 
o-anisidine and o-phenetidine, formed deep red needles, m. p. 146°, 
and fiery red needles, m. p. 152°, respectively. D. F. T. 


Preparation of Chloroanthraquinones. AKTIEN GESELLSCHAFT 
rir ANILIN-FaBRIKATION (Eng. Pat., 1915, 5182; from J. Soc. 
Chem. Ind., 1915, 34, 1203).—Hydroxyl groups in anthraquinone 
derivatives are replaced by chlorine, without affecting the ketonic 
groups or the hydrogen atoms of the nucleus, by the action of the 
chlorine compounds of phosphorus. Thus, for example, 1- 
hydroxyanthraquinone, when treated in nitrobenzene solution at 
150° with phosphorus pentachloride, and boiled for three hours 
under a reflux, gives, after removing the nitrobenzene by steam 
distillation, 1-chloroanthraquinone, which is recrystallised from 
glacial acetic acid. G. F. M. 


Preparation of Anthraquinone Derivatives [Mercaptans]. 
CuHEMISCHE FaBRIK GRIESHEIM-ELEKTRON (Eng. Pat., 8254, June, 
1915; from J. Soc. Chem, Ind., 1915, 34, 1136).—-a-Hydroxy- or 
a-amino-derivatives of anthraquinone are heated with an alkaline 
sulphide, with or without added sulphur, at 140—150°, when the 
hydrogen atom in the ortho-position with regard to the hydroxyl or 
amino-group is replaced by the thiol group. The products are 
valuable dyes or intermediate substances. J.C. W. 


Preparation of Dianthraquinone Oxides. AkriEN GESELLSCHAFT 
FUR ANILIN-FaBRIKATION (Eng. Pat., 24347; 1914, Dec.; from 
J. Soc. Chem. Ind., 1915, 34, 1135).—1-Nitroanthraquinone, or its 
substituted products, yield 1:1/-dianthraquinone oxide or its deriv- 
atives when heated with an acid-fixing substance, such as an alkali 
carbonate, in an indifferent solvent of the aromatic series. 


J.C. W. 
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Preparation of New Phenanthraquinone Dyes. E. R. Watson 
and K. C. Muxuersee (Eng. Pat., 9311, June, 1915; from J. Soe. 
Chem. Ind., 1915, 34, 1136).—Bromo- or bromonitro-derivatives of 
phenanthraquinone are condensed with amines of the benzene or 
naphthalene series, giving dyes which colour chrome-mordanted or 
unmordanted wool fast dark blue, violet, or greenish-blue shades. 
The fastness to light is improved by sulphonation. Example: 
bromo-2-nitrophenanthraquinone (100 parts) is boiled with aniline 
(1000) and copper powder (25) for two hours, when the hot liquid is 
filtered into an excess of dilute hydrochloric acid, the 2-nitroanilino- 
phenanthraquinone being precipitated. J.C. W. 


isoPulegolphosphonic Acid. Francis H. Dopar (J. Amer. Chem. 
Soe., 1915, 37, 2756—2761).—A re-investigation of the compound 
originally termed citronellal-phosphoric acid, and now designated 
isopulegolphosphonic acid, which the author obtained earlier (A., 
1891, 286) from citronellal and phosphoric oxide in the presence of 
a little water. The substance is a monobasic acid, m. p. 181—182°, 
which crystallises in large, monoclinic plates (a:b:e= 
1°9828:1:1°9745, B=57°83°); potassium salt, C,)H,gPO,K,3H,0, 
large plates; sodium salt, plates; magnesium salt, plates; calcium 
salt; st/ver salt. When cautiously heated, the sodium salt decom- 
poses with formation of isopulegol. In spite of its monobasic 
character, the acid is regarded as a phosphinic acid of the structure 
PRO(OH),, the constitution of the radicle R being uncertain. 

The formation of this acid shows no promise of providing a 


reaction for the detection of citronellal in essential oils. 
D. F. T. 


Constituents of Oil of Cassia. Francis D. Dopce and ALFrep 
E. Suernvat (J. Ind. Eng. Chem., 1915, 7, 1055—1056).—The oil 
of Cinnamomum cassia contains at least 0°5% soluble in dilute 
alkali, from which by acidification and steam distillation about 
25% of its weight of salicylaldehyde was isolated. The rest of the 
alkali soluble portion consisted of coumarin (60%), cinnamic acid 
(8—10%), and small amounts of benzoic and salicylic acids, and 
an unidentified, liquid, volatile acid. G. F. M. 


Action of Xanthydrol with some Amides and Amines. W. 
Apriant (Rec. trav. chim., 1915, 3'7, 180—210. Compare Fosse, A., 
1914, i, 859)—An examination of the behaviour of xanthydrol 
towards substituted carbamides and towards aromatic amines and 
their derivatives substituted in the nucleus or in the amino-group. 

Monosubstituted carbamides give monoxanthy] derivatives with 
xanthydrol in alcoholic solution in the presence of acetic acid. The 
author has prepared zanthylmethylearbamide, C,;H,,O.No, m. p. 
about 230°, phenylxanthylcarbamide, m. p. 225° (compare Fosse, 
loc. cit.), o-tolylxanthylearbamide, C.,H,gO.N>, m. p. 228°, p-tolyl- 
xanthylearbamide, and B-naphthylxanthylcarbamide, CygH,gO.No. 

Of the disubstituted carbamides, the symmetrical derivatives do 
not form xanthyl compounds, whilst the unsymmetric derivatives 
give monoxanthyl compounds, such as diphenylranthylcarbamide, 

g* 2 
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CogHg0,N., m. p. 179—180°, and zanthyl-as-dimethylcarbamide, 
CigH,gO,N>, m. p. 225°, have been prepared. s-Diphenylcarbamide 
and s-dimethylearbamide were recovered unchanged. 

With aniline in the presence of a small amount of acetic acid 
in alcoholic solution xanthydrol gave dizanthylaniline, Cy.Ho,0.N, 
together with a small amount of zanthylantline, C\yH,,ON, m. p. 
185°5—-187°. The latter compound was also obtained by the action 
of xanthydrol on aniline hydrochloride under the usual conditions 
or by the action of xanthydrol on aniline in the presence of a large 
excess of acetic acid. 

The three toluidines gave dixanthyl derivatives. Thus dixanthyl- 
o-toluidine, Cy3H,,O.N, dixanthyl-m-toluidine, and dixanthyl-p- 
toluidine were prepared. Of the xylidines examined, m-4-xylidine 
gave a dizanthyl, C,,H.,O.N, whilst m-2-xylidine only gave a 
monoxanthyl derivative, m. p. 170°5°. The three nitroanilines all 
gave monoxanthyl derivatives, ranthyl-o-nitroaniline, C\gH,,O3No, 
xanthyl-m-nitroaniline, and zxanthyl-p-nitroaniline being prepared. 
Neither 2:4-dinitroaniline nor picramide gave any xanthyl 
derivative. 

Of the anilines substituted in the amino-group, methylaniline 
gave dixanthylmethylaniline, C;,H.,O.N, and dimethylaniline gave 
xanthyldimethylaniline (compare Fosse, loc. cit.). Diphenylamine 
yielded zanthyldiphenylamine, C,;H,ON, and acetanilide gave a 
small amount of xanthylaniline. 

From the naphthylamines there were obtained respectively di- 
ranthyl-a-naphthylamine, Cs,H,,O.N, and dizanthyl-B-naphthyl- 
amine, 

As an example of substances in which the nitrogen is linked to 
a strongly negative group, benzamide and methylnitroamine were 
chosen. The former gave canthylbenzamide, C,)H,,O.N, m. p. 218°, 
and the latter gave zanthylmethylnitroamine, C,,H,.O,No, m. p. 
117°5°. 

The behaviour of these compounds towards hydrochloric acid was 
then examined, to see if xanthyl chloride was liberated, as indicated 
by an intense yellow coloration. Of the substances described above, 
all gave a yellow coloration except xanthylaniline, xanthylxylidine, 
derived from m-2-xylidine, xanthyldimethylaniline, xanthyldiphenyl- 
amine, and dixanthyl-a-naphthylamine. Dixanthylaniline gave the 
yellow coloration indicative of the formation of xanthyl chloride, 
but at the same time a precipitate of xanthylaniline, m. p. 
185°5—187°, was obtained. 

These results indicate that in xanthylaniline, xanthyldimethyl- 
aniline, and xanthyldiphenylamine, the xanthyl group, and in di- 
xanthylaniline and dixanthylmethylaniline, one of the xanthyl 
groups is attached to the benzene ring, and the other to the amino- 
nitrogen. In the case of the monosubstituted carbamides and the 
asymmetric disubstituted carbamides, the xanthyl group has 
entered the second amide group thus: NHMe-CO-NH-C,,H,O and 
NMe,°CO-NH:C,,H,O. In the case of the derivatives from the 
three toluidines and m-4-xylidine, one of the xanthyl groups is 
attached to the nitrogen atom and the other to the benzene ring. 
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The evidence in the case of the three xanthylnitroanilines is not 
clear, but the xanthyl group is possibly attached to the benzene 
ring. The two xanthyl groups in dixanthyl-a-naphthylamine are 
attached to carbon, whilst in the B-isomeride at least one of the 
xanthyl groups is attached to nitrogen. In xanthylbenzamide the 
xanthyl radicle is attached to nitrogen, and this is probably true 
of xanthylmethylnitroamine, since it gives the reaction for true 
nitroamines. 

These colour reactions with hydrochloric acid are confirmed by 
the green fluorescence test with sulphuric acid. The above-men- 
tioned exceptions do not give the green fluorescence characteristic 
of xanthydrol, whilst all the others do. The author considers that 
the general constitution of these xanthydrol derivatives is better 
represented by formula I than by formula II, bringing them into 


agreement with the accepted formula for xanthyl chloride. 
W. G. 


Process for Hydrogenating Unsaturated Substances. C. F. 
BorwRINGER & S6nnE (Eng. Pats., 1914, 21883 and 21948; from 
J. Soc. Chem. Ind., 1915, 34, 1225).—The unsaturated substance 
in aqueous or alcoholic solution or suspension is treated with 
hydrogen in presence of a suboxide of nickel, copper, iron, or cobalt 
as catalyst. Details of the hydrogenation of quinine hydrochloride, 
morphine, cinnamylcocaine, cinnamic acid, and aminoacetonitrile 
are given. G. F. M. 


Preparation of a Derivative of Thebaine. M. Freunp and 
E. Speyer (D.R.-P. 286431; from J. Soc. Chem. Ind., 1915, 34, 
1168).—A new base, Cy>H.,0O,N, decomp. above 275°, is obtained 
by treating thebaine in acid solution with hydrogen peroxide or 
potassium dichromate. J.C. W. 


Action of Grignard’s Reagent on Tertiary Pyrroles. K. 
Hess (Ber., 1915, 48, 1969—1974. Compare A., 1914, i, 725).—A 
reply to Oddo (A., 1914, i, 1142). Hess and Wissing obtained 
some 2-acyl-l-methylpyrroles by treating 1-methylpyrrole with mag- 
nesium ethyl bromide and then with acyl chlorides. They assumed 
that magnesium 1-methyl-2-pyrryl bromide was first formed, with 
the evolution of ethane. Oddo pointed out that 1-methylpyrrole 
does not react with the Grignard reagent, and assumed that Hess’s 
base contained free pyrrole. The author now states that his base 
was pure, but that it certainly does not give ethane unless water 
is present. It must combine with the magnesium ethyl bromide, 
however, otherwise this would react with the acyl chloride to give 
a carbinol, which it does not. Moreover, the additive compound 
which it forms is unaffected by an acyl chloride until water is 
added, when the 2-acyl-l-methylpyrrole and ethane are produced. 
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An arrangement is described by which it is possible to determine 
whether ethane is liberated even when such reactions are carried 


out in a hygroscopic liquid like ether, and if so, to estimate it. 
J. C. W. 


Action of Derivatives of the Propane Series on Pyrrole. IJ. 
Kurt Hess and Hernricn Fink (Ber., 1915, 48, 1986—2005. 
Compare A., 1913, i, 1378).—The preparation of pyrroles substi- 
tuted by derivatives of propane opens up the possibility of 
synthesising certain bases of the pyrrolidine series, such as 
hygrine, cuskhygrine, and tropine. A number of compounds of 
this nature have therefore been prepared. 

An ethereal solution of epichlorohydrin was treated with potassio- 
pyrrole, when two products were obtained, namely, a-l-pyrryl- 
propylene By-ovide, C,H,N-CH,-CH—CH,, a limpid, mobile oil, 

0 
with mustard-oil odour, b. p. 93—94°/11 mm., and a dimeride of 
this, a viscous, odourless oil, b. p. 195—200°/16 mm. The mechan- 
ism of the reaction is the same as in the action of epichlorohydrin 
on sodiomalonic esters and such compounds (Traube and Lehmann, 
A., 1899, i, 417; 1901, i, 501). The potassiopyrrole is first attached 
to the oxide ring and then potassium chloride is eliminated; thus, 


C,H,NK + CH,—CH-CH,Cl = C,H,N-CH,*CH(OK)-CH,Cl —> 
\Y 


C,H,N-CH,-CH—CH, + KCI, 
O 


This course would account for the production of the dimeride, and 
is supported by the fact that monochlorohydrin and potassiopyrrole 
yield propylene oxide, pyrrole, and potassium chloride. 

Dichloroisopropyl acetate (acetyldichlorohydrin) also reacted with 
potassiopyrrole to form the above oxide and its dimeride. In this 
case the hydrin seems to decompose into epichlorohydrin and acetyl 
chloride, for the product also contains a new diacetylpyrrole, 
C,H,O,N, which remains behind as the potassium salt when the 
other substances are extracted with ether. The compound forms 
rectangular prisms, m. p. 55°, b. p. 105°/16 mm. 

The above a-l-pyrrylpropylene By-oxide was used in a number 
of reactions. Thus, with an ethereal solution of magnesium ethyl 
bromide, it reacted without any evolution of ethane to give 
y-bromo-a-1-pyrryl pro pan-B-ol, C,H,N-CH,*CH(OH)-CH,Br, as a 
colourless syrup, b. p. 137—-139°/14 mm., whilst in boiling benzene 
it gave, in addition, a new pyrryl alcohol, probably 

C,H,N-CH,°CH(OH)-CH,Et, 
as a limpid oil with a faint odour, b. p. 115—117°/14 mm. The 
bromohydrin was converted into the acetate, y-bromo-a-1-pyrryliso- 
propyl acetate, C,H,N-CH,°CH(OAc)°CH,Br, by the action of 
magnesium ethyl bromide, followed by acetyl chloride, and, by 
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similar means, into the p-nitrobenzoate, C,,H,,0,N,Br, m. p. 
79—80°. The acetate is an unstable, aromatic syrup which gives 
a number of products when left with sodium methoxide, of which 
only the chief has been isolated. This is probably y-methory-a-1- 
pyrrylpropan-B-ol, CgH,N-CH,-CH(OH)-CH,°OMe, which has 
b. p. 1439/12 mm. 

The propylene oxide readily combines with water when heated 
at 100° in an atmosphere of nitrogen in a sealed tube, to form 
a-l-pyrrylpropane-By-diol, as a limpid, viscous oil, b. p. 167—168°/ 
15 mm., with a bitter taste. It also absorbs hydrogen chloride in 
cold, ethereal solution, yielding y-chloro-a-l-pyrrylpropan-B-ol, 
C,H,N-CH,*CH(OH)-CH,Cl, b. p. 109—110°/12 mm., 122°5°/19 
mm. This was methylated by means of methyl iodide and silver 
oxide, the reaction requiring special care, and y-chloro-B-methoxry- 
a-l-pyrryl propane, Cy,H,N-CH,°CH(OMe)-CH,Cl, was obtained as 
a mobile, fragrant oil, b. p. 103°5—105°/20 mm. Attempts were 
made to eliminate hydrogen chloride from this, and potassiopyrrole 
was found to be effective. This gives a mixture of pyrrole, a bi- 
cyclic compound, probably of the formula 

CH:C-CH 
‘ ] 2 Ye), 

CH<ou-N-CH, OE OMe, 
a mobile oil with an intense, not unpleasant odour, b. p. 73—74°/ 
20 mm., and B-methory-ay-di-1-pyrryl propane, 

(CsH,N-CH,),CH-OMe, 

a very stable, viscous oil, b. p. 149°5—150°5°/20 mm. Methyl- 
alcoholic potassium hydroxide also effects the removal of hydrogen 
chloride, giving the above bicyclic compound and also B-methory- 
a-l-pyrrylpropan-y-ol, C,H,N-CH,°CH(OMe)-CH,°OH, b. p. 
105—108°/26 mm. 

Dichlorohydrin was also methylated by carefully treating a solu- 
tion of it in methyl iodide with silver oxide. The dichloroiso- 
propyl methyl ether, CH(CH,Cl),*OMe, thus obtained, is a mobile, 
highly refractive, very volatile oil with a refreshing odour, b. p. 
47°5°/20 mm., 159—159°5°/740 mm., which reacts with potassio- 
pyrrole in benzene solution to give the above bicyclic compound, 
CH:C-——CH C,H,,ON, and an isomeride, probably 
l Ei >NH *\CH-OMe of the formula (annexed), which is an 

mt cia ff unstable oil, b. p. 104°5—106°/11 mm. 
CH:C CH . , : 

s s-Dichloroacetone was boiled with 
acetic acid and excess of anhydrous potassium acetate, and thus 
converted into chloroacetylmethyl acetate, CH,Cl-CO-CH,-OAc, 
b. p. 112—114°/16 mm. J.C. W. 


3-gem-Dimethylpiveridine. Joun Gunning Moore Dun op (the 
late) (T., 1915, 107, 1712—1713).—aa-Dimethylglutarimide has 
been reduced by means of sodium and boiling amyl alcohol to 
3 :3-dimethyl piperidine, a strongly alkaline base with b. p. 137°, 
which forms a deliquescent hydrochloride, a hydriodide, m. p. 200°, 
an aurichloride, needles, m. p. 182°, and a benzoyl derivative, 
needles, m. p. 68—69°, b. p. 2049/15 mm. It was desired to con- 
vert the base into 3:3-dimethyl-1 :1-trimethylenepiperidinium 
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iodide, in connexion with another research (compare T., 1912, 101, 
1748), but this could not be realised. J.C. W. 


Preparation of a Carbonate of Sodium 2-Phenylquinoline- 
4-carboxylate. Cuemiscue Fasrik auF ACTIEN (vorm. E. ScHERING) 
(D.R.-P., 285499; from J. Soc. Chem. Ind., 1915, 34, 1167).—A 
compound, C,.HO,NNa-+ C,,H,,0O,N +H,CO;, which has more 
therapeutic value than 2-phenylquinoline-4-carboxylic acid or its 
sodium salt, is obtained by the interaction of this acid and sodium 
carbonate or sodium hydrogen carbonate, of the sodium salt and 
carbon dioxide, or of 2-phenylquinoline-4-carboxylates and sodium 
hydrogen carbonate. J. C. W. 


Derivatives of o-Aminophenol and a-Amino-f-napbthol. E. 
von Meyer (J. pr. Chem., 1915, [ii], 92, 255—-271).—An investiga- 
tion of the benzoxazolone compounds obtainable from o0-amino- 
phenols and a-amino-8-naphthol by the action of carbonyl chloride. 

[With Hueco Sanvanp.]|—1:2-Dihydrobenzoxazolone (carbonyl- 


o-aminophenol), 0,8, <S}'>00, can be produced in better yield 


than that previously obtained (Schmitt and Hentschel, ibid., 1888, 
[ii], 37, 27) by allowing the action of the carbonyl chloride 
and o-aminophenol to occur in pyridine solution. With care, 
o-hydroxyphenylcarbamic acid, OH-C,H,-NH-CO,H, m. p. 95°, can 
be isolated as an intermediate product, which at 100° passes into 
the oxazolone compound ; the silver salt undergoes a similar dehydr- 
ation at 110°. By treatment with phenylcarbimide and in alkaline 
solution with ethyl chloroformate, dihydrobenzoxazolone is respec- 
tively converted into ethyl 1: 2-dihydrobenzorazolone-2-carbozylate, 


oie N-CO,Et, leaflets, m. p. 78°, and the corresponding 
anilide, O<CsH¢>N-CO-NHPh, short needles, m. p. 125°; a benzoyl 
derivative, o< Cen Bz, crystals, m. p. 165°, and a nitro-deriv- 


ative, co<NlS0,H,'NO,, yellow needles, m. p. 242°, were also 
prepared. Interaction with aniline produced a substance, probably 


the anil, OH,<NE>C:NPh, insoluble in alkalis. 


Under similar conditions to the preceding, a-amino-8-naphthol 
was converted into 1:2-dihydronaphthozazolone (carbonylamino- 


naphthol), 0,58, <5 >00, prisms, m. p. 206°, which, when heated 


with concentrated hydrochloric acid at 150°, undergoes fission into 
the original aminonaphthol and carbon dioxide. Treatment in 
alcoholic solution with methyl and ethyl iodide in the presence of 
potassium hydroxide produced respectively 2-methyl-1 : 2-dihydro- 


naphthoxazolone, O,,6.< na >CO, very pale red needles, m. p. 


184°, and its 2-ethyl-analogue, C,H, <A> 00, needles, m. p. 


ORGANIC CHEMISTRY. i. 161 


141°. Acetylation and benzoylation yielded respectively 2-acetyl- 
1:2dihydronaphthoxazolone, CH.< S°>CO, pale red needles, 


m. p. 121°, and the corresponding 2-benzoyl compound, colourless 
needles, m. p. 256°. Treatment with aniline at 250° effected fission 
of the heterocyclic ring with formation of B-hydroxy-a-naphthyl- 
aminoformanilide, OH-C,,»H,-NH*CO-NHPh, needles, m. p. 229°. 
In cold acetic acid solution, chlorine converted the naphthoxazolone 
compound into a-chloro-1: agsiys” eg geggunameaaiaae 


C,H; a<* t'>0, 


unfused at 310°, whereas in PP solution the product was 
an isomeric 8-chloro-compound, pale yellow crystals of high m. p. ; 
longer treatment with chlorine in hot acetic acid solution gave rise 
to dichloro-8-naphthaquinone. By heating with phosphorus penta- 
chloride and treating a hot acetic acid solution with chlorine, a 
very pale red dichloro-1 : 2-dihydronaphthozazolone, 


O,pH,Cl,<}t >00, 


of high m. p., and a tetrachloroacetyl-1 : 2-dihydronaphthozxazolone, 
a yellow, crystalline solid, m. p. 75°, possibly of the structure 


O<CwlsCISN-CO-CCl,, were respectively obtained. Similarly, 
by bromination in —— ane solution, a bromo-1 : 2-dihydronaphth- 
oxazolone, C,H,B Sr Hc, yellow needles, decomp. at 250°, 


and a dibromo-derivative, ap yellow needles, m. p. 


above 300°, were obtained. Nitration in acetic acid solution by 
nitric acid or nitrous fumes, in the latter case using a hot solution, 


yielded a nitro-1 :2-dihydronaphthozazolone, NO,*C,,H Res CO, 


needles, decomp. near 270°, m. p. above 300°, whereas the action 
of sodium nitrite on a cold acetic acid solution gave 2-nitroso- 


1: 2dihydronaphthozazolone, OXC“48>N-NO, a yellowish-brown 


solid decomp. at 170°, m. p. 194°. 

[With Pav. RAssFELD. }-Methyl 4-amino-3-hydroxybenzoate, 
(“a-orthoform”’) is converted by formic acid into a formyl deriv- 
ative, CHO-NH-C,H,(OH)-CO,Me, colourless, tetragonal leaflets, 
m. p. 225°, which at 240° loses water with formation of methyl 


benzoxazole-5-carborylate, CO,MeC H,<d>C8, yellow needles, 


m. p. 99°. In a similar manner, the isomeric methyl 3-amino- 
4-hydroxybenzoafe (“ B-orthoform a) is convertible successively into 
its formyl derivative, silky needles, m. p. 222°, and methyl benz- 
oxazole-4-carboxylate, small needles, m. p. 107°. The two methyl 
aminohydroxybenzoates can also be converted into their acetyl 
derivatives, NHAc*C,H,(OH)-CO,Me, needles, m. p. 188°, and 
m. p. 204° respectively, which can be dehydrated by zinc chloride 
at 100° and by acetic anhydride at 140—150° respectively, giving 
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methyl 1-methylbenzoxazole-5-carboxylate, CO, Me-C,H, <5 >CMe, 


slender needles, m. p. 103—104°, and the isomeric methyl 1-methyl- 
benzoxazole-4-carboxylate, silky needles, m. p. 66°. 

Methyl 4-amino-3-hydroxybenzoate forms, with ethyl oxalate, an 
additive compound, C,.H,,0,).N., needles, m. p. 112°, which, when 
heated with excess of the ethyl oxalate, is converted into methyl 
oxalyldi-(4-amino-3-hydrory benzoate), 

C,0,| NH-C,H,(OH)-CO,Me},, 

rods, m. p. 298—300°; ammonium salt, yellow powder; diacetyl 
derivative, stellar groups of needles, m. p. 171°; dibenzoyl deriv- 
ative, needles, m. p. 231°. Methyl 3-amino-4- hydroxybenzoate gave 
no additive compound with ethyl oxalate, but on heating a mixture 
of the two substances, methyl oxalyldt- (3-amino- -4-hydroxybenzoate), 
needles, m. p. 312—313°, was obtained, which was also produced 
from a solution of the oxalate of the amino-ester on prolonged 
boiling. 

When fused with phthalic anhydride, methyl 4-amino-3-hydroxy- 
benzoate reacts, giving a condensation product of the possible con- 

~\ re stitution  (an- 

CO,Me- re O — CO, Me _ nexed formula), 

Ho C<, 4 o<Na prisms, m. p. 

229° The same 

ester in dilute sodium hydroxide sie when treated with a 

toluene solution of carbonyl chloride, gave leaflets, m. p. 228°, of 
methyl 1:2-dihydrobenzozxazolone-5-carborylate, 


CO,Me-0,H,< Nt >v0, 


the alternative enolic constitution, CO,Me-C,H,<, >C-08, also 


being possible; the compound gives a methyl derivative, needles, 
m. p. 168°, and an acetyl derivative, leaflets, m. p. 170°. 

The interaction of methyl 3-amino-4-hydroxybenzoate and car- 
bony! chloride has already been investigated (Einhorn and Ruppert, 
A., 1903, i, 257). The action of carbon disulphide on this ester 
in alcoholic solution at 160—170° gives Legs thio-1 : 2-dihydro- 


benzoxazole-4-carboxylate, CO,Me*C Hye HS0os, needles, m. p. 
228°, which, from its ability to dissolve in alkalis, may have the 
tautomeric constitution, CO,Me-C,H, <5 >C'SH. With the 


isomeric 4-amino-3-hydroxy-ester, interaction with carbon disulphide 
occurs less smoothly. 

With nitrous acid, methyl 4-amino-3-hydroxybenzoate and its 
3-amino-4- ‘hydroxy isomeride are converted into diazoanhydrides, 


CO,Me* 0H, <SSy, yellow solids decomp, at 70° and 117° respec- 


tively, with feeble explosion. Both products couple with phenols, 
giving dyes. D. F. T. 
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' Preparation of Ether-like Derivatives of Barbituric Acid. 
CuEeMIScCHE WERKE vorm. H. Byx (D.R.-P., 285636; from /. Soc. 
Chem. Ind., 1915, 34, 1167).—Alkylalkyloxyalkyl- or dialkyloxy- 
alkylmalonic acids or their derivatives are condensed with carbamide 
in the usual way, giving products which are less toxic than diethyl- 
barbituric acid. Examples: Ethyl malonate, sodium ethoxide, 
B-iododiethyl ether, and carbamide yield di-B-ethoxyethylmalonyl- 
carbamide, and ethyl malonate, sodium ethoxide, B-iododiethyl ether, 
ethyl iodide, and carbamide yield ethyl-B-ethoryethylmalonylearb- 
amide, and in turn from these 5 :5-di(B-ethoxyethyl)barhiturie acid 
and 5-ethyl-5-B-ethoryethylbarbituric acid are formed. J.C. W. 


The Condensation of Aldehyde Discetates and of Pheny]l- 
hydrazones with 2-Thiohydantoin. Brn H. Nicoter (J. Amer. 
Chem. Soe., 1915, 37, 2753—2756).—It is already known that 
aromatic aldehydes can be condensed with hydantoin, 2-tbiohydan- 
toin, and substituted derivatives of the latter, by boiling together 
with acetic acid and sodium acetate (Wheeler and Hoffmann, A., 
1911, i, 498; Wheeler and Brautlecht, A., 1911, i, 500; Wheeler, 
Nicolet, and Johnson, A., 1911, i, 1031). The value of the condensa- 
tion lies in the possibility of reducing the products to benzyl- 
hydantoins, which are readily hydrolysed to phenylalanines. The 
author now shows that the aldehyde in this condensation may be 
replaced by its diacetate or phenylhydrazone; the use of the latter 
derivative especially enables condensation products to be formed 
in cases where the corresponding aldehyde would be _ too 
volatile. 

Under the usual conditions of the condensation, benzylidene 
diacetate and 2-thiohydantoin gave rise to 2-thio-4-benzylidene- 
hydantoin, and benzaldehydephenylhydrazone yielded the same pro- 
duct. With acetaldehydephenylhydrazone and 2-thiohydantoin the 

NEO. o:cHMe, a 


duct 2-thio-4-ethylidenehydantoin, (1 
product was 10-4-ethylidenehydantoin ds-nH-’ 


yellowish-brown, crystalline powder, m. p. rather indefinite at 253°. 
D. F. T. 


2:4:6-Triaminopyridine. Hans Meyer and Erica Ritrrer von 
Beck (Monatsh., 1915, 36, 731—749. Compare Meyer and others, 
A., 1912, i, 514; 1913, i, 530; 1914, i, 438, 439).—In an attempt 
to obtain 2:4:6-triaminopyridine, citrazinic acid (2 :6-dihydroxy- 
pyridine-4-carboxylic acid) was converted by the action of phos- 
phoryl chloride at 200° into 2:6-dichloropyridine-4-carboxylic 
acid, of which the methyl ester, C;H,NCl,-CO,Me, needles, m. p. 
82°, on treatment with hydrazine hydrate at water-bath temper- 
ature, readily gave 2-chloro-6-hydrazino pyridine-4-carboxylhydrazide, 
NH,:NH-C;H,NCIl-CO-NH-NH,, needles, m. p. 226°, with redden- 
ing, but the product obtained by working in alcoholic solution was 
2 : 6-dichloro pyridine-4-carboxylhydrazide, C;H,NCl,-CO-NH-NH,, 
needles, m. p. 184°. . This substance, when treated in very dilute 


hydrochloric acid solution with sodium nitrite, gave 2: 6-dichloro- 


i, 164 ABSTRACTS OF CHEMICAL PAPERS. 


pyridine-4-carborylazide, C;H,NCl,"CO-N;, a pungent, feebly ex- 
plosive powder, m. p. 89°, which yielded ethyl 2 :6-dichloro-4-pyridyl- 
carbamate, C;H,NCl,"NH-CO,Et, needles, m. p. 132°, when boiled 
with alcohol; hydrolysis of this substance with aqueous alcoholic 
potassium hydroxide solution caused almost quantitative formation 
of 2:6-dichloro-4-aminopyridine, C;H,NCl,"NH,, colourless needles, 
m. p. 176°. 

2:6-Dichloropyridine-4-carboxylic acid was also heated at 210° 
with a concentrated solution of ammonia and a little copper bronze, 
when 2:6-diaminopyridine-4-carbozylic acid, C;,H,N(NH,),*CO,H, 
was obtained as a sparingly soluble powder, the methyl ester, very 
pale yellow needles, m. p. 173° (dihydrochloride, greenish-yellow 
needles, m. p. 208°, with decomp.; dibenzoyl derivative, needles, 
m. p. 312°), of which slowly reacted with concentrated ammonia 
solution at the ordinary temperature, giving 2 :6-diaminopyridine- 
4-carborylamide, C;H,N(NH,).*CO*-NH,, leaflets, m. p. 256° 
(decomp.). The methyl ester of the diaminopyridinecarboxylic acid 
failed to react with hydrazine hydrate in boiling alcoholic solution, 
but in the absence of the alcohol the two substances interacted 
readily, giving the hydrazide, C;H.N(NH,),*CO-NH-NH,g, colourless 
needles, m, p. 260° (decomp.), in an open tube. It was not found 
possible to convert the hydrazide into the corresponding azoimide 
derivative, probably on account of nitrous acid simultaneously 
affecting the amino-groups, and endeavours to apply the corre- 
sponding dibenzoyldiamino-derivative to the reaction with nitrous 
acid were foiled by the failure to obtain this substance from 
the action of methyl dibenzoyldiaminopyridinecarboxylate on 
hydrazine hydrate, the product being the diaminopyridinecarboxy]l- 
hydrazide itself. In the absence of copper bronze the reaction pro- 
duct obtained from 2: 6-dichloropyridine-4-carboxylic acid and con- 
centrated ammonia solution at 200° was 2-chloro-6-aminopyridine- 
4-carbozylic acid, needles of high m. p. (decomp.). 

The aim of the investigation was successfully achieved by heating 
2 :6-dichloro-4-aminopyridine with p-toluenesulphonamide, together 
with sodium carbonate and a little copper bronze, at 180—190°, 
and hydrolysing the resulting 4-amino-2 :6-di-p-toluenesulphonyl- 
diaminopyridine, NH,*C;H.N(NH:SO,°C,H,Me),, lustrous needles, 
decomp. above 360°, with concentrated sulphuric acid, when 
2:4 :6-triaminopyridine, C;H,N(NH,)3, was obtained as colourless 
needles, m. p. 185°; the platinichloride, reddish-yellow needles, 
readily decomposes with liberation of platinum. D. F. T. 


[Methylphenazonium Iodides.] F. Kenrmann (Ber., 1915, 48, 
1931—1933).—The view that the green methylphenazonium 
periodide is a half-quinonoid compound is confirmed by its form- 
ation from the half-quinonoid iodide by the addition of iodine in 
alcoholic solution, thus: C,,H,,N.,I,C,,H,,N,I+I,+ EtOH = 
C,,H,,N,I,,EtOH (compare A., 1914, i, 331). J.C. W. 


Oxidation of Uric Acid in Alkaline Solution. IiI. Roserr 
BEHREND and Rvupotr Ziecer (Annalen, 1915, 410, 337—373. 
Compare Behrend, A., 1904, i, 950; Behrend and Schultz, A., 
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1909, i, 272).—In tracing the course of the oxidation of uric acid 
in alkaline solution, Behrend (Joc. cit.) assumes the intermediate 
_NE-C(OH)-CO-NH. 
Syu-diony-na-Co Ts must 
be incorrect, because Biltz’s uric acid glycol (A., 1912, i, 589), with 
which the preceding substance should be identical, does not yield 
allantoin and uroxanic acid by hydrolysis, but is converted inte 
ammonia apd syrupy products even by alkali carbonates in the 
cold. 

The suggestion is now made that in its oxidation in alkaline 
solution, uric acid is ruptured in the 1:6 position, and an inter- 

, NH-C(OH):-CO,H 
mediate substance, CE Senile: 
Attempts to synthesise this substance from alloxanic acid and 
carbamide were unsuccessful. 

When an aqueous solution of alloxan tetrahydrate and a large 
excess of carbamide are heated to incipient boiling with 36% hydro- 
chloric acid, carbamide alloranate, CyH,O;N>,CO(NH,)., is ob- 
tained, together with a little alloxantin. The former crystallises 
from water in four-sided, almost rectangular prisms, decomp. 
155—156°, and is converted into carbamide nitrate by concentrated 
nitric acid, and into normal or acid calcium alloxanate by calcium 
salts. Carbamide alloxanate can also be obtained by warming uric 
acid glycol with 35% hydrochloric acid at not more than 50°. 

When alloxan tetrahydrate is dissolved in warm water, and the 
cooled solution, after removal of any alloxantin by filtration, is 
treated with carbamide, a substance, C;H,O,N,, colourless crystals, 
decomp. 117° or 133—134°, is obtained which appears to be a salt- 
like compound of carbamide and alloxan monohydrate. It yields 
carbamide nitrate by treatment with nitric acid, and is converted 
by heating, alone or with glacial acetic acid, into uric acid glycol ; 
when boiled with acetic anhydride it yields an anhydride, 
C;H,0;N,, microscopic needles, decomp. 185—186°. 

Potassium alloxan, CsH,0;N,K, pale red needles, decomp. about 
235°, is obtained by dissolving alloxan tetrahydrate in warm water 
and treating the cooled, filtered solution with 50% potassium hydr- 
oxide at 0°. Methods are described for utilising this salt for the 
preparation of potassium alloxanate, carbamide alloxanate, and 
alloxanic acid. Methyl alloxanate, C;H,0;N,, prisms, decomp. 
175—176°, can only be obtained by warming alloxanic acid with 
thionyl chloride at 40—50° and heating the resulting, solid chloride 
with methyl alcohol. The aqueous solution of the ester reacts 
strongly acid towards litmus and decomposes hydrogen carbonates, 
but is easily hydrolysed by 10% potassium hydroxide. C. 8. 


formation of a substance, CO 


is produced. 


Constitution and Colour. IV. Colour of Azo-compounds 
and their Salts. F. Kenrmann (Ber., 1915, 48, 1933—1938. 
Compare A., 1908, i, 699, 993 ; 1913, i, 1320).—Since azo-compounds 
contain two nitrogen atoms, each of which may become the point 
of attachment of an acid by exerting its two additional valencies, 
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they should give rise to two series of salts. This point has been 
tested by dissolving some azo-compounds in sulphuric acid of 
various strengths. 

Azobenzene gives a very deep golden-yellow solution in con- 
centrated sulphuric acid, but a deep red in acid containing 25% 
SO, which, however, soon becomes paler owing to sulphonation. 
p-Aminoazobenzene gives a red solution in acid containing 25% SOs,, 
a golden-yellow in the ordinary concentrated acid, and a bluish- 
red in an acid of a certain dilution. Chrysoidin gives a golden- 
yellow solution in the concentrated acids and a bluish-red in diluted 
acid. In the case of azobenzene, it is suggested that the two colours 
are due to the mono-acid and the di-acid salts. The other cases 
are explained on the assumption that salt formation at the chromo- 
phore causes a deepening of colour, whereas at the amino-group it 
usually causes a lessening. J. C. W. 


A Decomposition of Certain o-Nitromandelic Acids. 
GertruDE Mavup Rosinson and Rosert Rostnson (T., 1915, 107, 
1753—1762).—In a previous communication (T., 1914, 105, 1466) 
it was roted that 6-nitro-3:4-methylenedioxymandelic acid gave 
rise to a dark brown product when boiled with nitrobenzene. The 
nature of the decomposition has now been revealed, in the first 
instance by a study of the action of heat on 6-nitro-3 : 4-dimethoxy- 
mandelic acid, and it is found that the chief products are azo- 
benzenedicarboxylic acids. The oxygen of the nitro-group oxidises 
the hydroxy-acid chain, and the complete reaction may be repre- 
sented thus: 


NcH(on)-CO, H _. \CO.H (.00,+0,0 
NO, N: —> 
4 a 
6-Nitro-3 :4-dimethoxymandelic acid, 
NO,°C,H,(OMe),*CH(OH)-CO,H, 
was prepared by the hydrogen cyanide synthesis from 6-nitrovertr- 
aldehyde, in pale yellow needles, m. p. 169—172° (decomp.). When 
this was heated in nitrobenzene, a vigorous action took place, and 
4:5:4!:5/-tetramethoxyazobenzene-2 : 2'-dicarbozylic acid, 
[CO,H-C;H,(OMe),],.No, 

was deposited in crystals resembling hematite in colour and lustre. 
On triturating this with nitric acid (D 1°45) it yielded 2: 2’-dinitro- 
4:5:4/:5/-tetramethoxyazobenzene, {[NO,*C,H,(OMe)s],No, which 
crystallised from nitrobenzene in brilliant red needles, m. p. 315° 
(decomp.). An orange-coloured modification of the same compound, 
identical in m. p., was obtained by the nitration of azoveratrole 
by cold nitric acid (D 1°42) in acetic acid. Both forms dissolved in 
sulphuric acid with intense blue colours, but they were recovered 
in their original forms on dilution, which precludes the idea of 
cis-trans-isomerism. Both forms were also reduced by stannous 
chloride to 4:5-diaminoveratrole, which was isolated as 2 :3-di- 
methoxyphenanthraphenazine, m. p. 259—261°, by treatment with 
phenanthraquinone (compare Moureu, 1896). 
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Azoveratrole was obtained by a modification of Kauffmann and 
Kugel’s method (A., 1911, i, 930) in glistening orange prisms, m. p. 
182°, and not 163°. When this was suspended in acetic acid and 
treated with fuming nitric acid, it yielded, apparently, N :2 :2/-tri- 
nitro-4:5:4/:5/-tetramethoxyhydrazobenzene, 

NO,°C,H,(OMe).*N H-N(NO,)-C,;H,(OMe),*NO,, 
yellow needles, m. p. 228°, which was also converted into 2: 3-di- 
methoxyphenanthraphenazine, as above. 

The decomposition of 6-nitro-3 :4-methylenedioxymandelic acid, 
by heating in nitrobenzene solution, differed somewhat from the 
above reaction in that nitrogen was also evolved. The chocolate- 
coloured product contained about 25% of other products besides the 
4:5:4! :5/-dimethylenetetraoxyazobenzene-2 :2'-dicarbozylic acid, 
[CH:0,:C,H,(CO,H)],N2, but only this could be isolated. This 
was achieved through the sodium salt, yellow leaflets, and the acid 
was obtained in opaque masses of brick-red crystals, m. p. 270° 
(decomp.). “On nitration, the carboxyl groups were replaced by 
nitroxyl, giving 2 : 2/-dinitro-4 : 5 : 4! : 5'-dimethylenetetraoxyazo- 
benzene, C,gHgOgN,, in crimson needles, m. p. 305° (decomp.), which 
was reduced and then condensed with phenanthraquinone, as above, 
with the formation of 2:3-methylenedioxyphenanthraphenazine, 
CH,0,2C Heda pale yellow needles, m. p. 305°. 

6-Nitrohomopiperonyl chloride, CH,:0,:C,H.(NO,)*CH;Cl, was 
obtained by saturating an acetic acid solution of homopiperony]l 
alcohol with hydrogen chloride and then gradually adding nitric 
acid. It formed pale pink leaflets, m. p. 86°, and irritated the 
skin. When heated with nitrobenzene, it changed into the above 
4:5:4':5/-dimethylenetetraoxyazobenzene-2 :2/-dicarboxylic _ acid, 
whilst cold methyl-alcoholic potassium hydroxide converted it into 
2 :2'-dinitro-4 :5 :4! :5!-dimethylenetetraoxystibene, 

[CH,-0,-C,H,(NO,) |,C,Hp, 
brownish-red needles, not molten at 350°. 

The above azobenzene derivatives are characterised by giving 
intense blue solutions in concentrated sulphuric acid, even with 
the merest traces. J.C. W. 


The Preparation of Aliphatic Aminohydrazines. Av«cust 
Darapsky and Hans Spannacet (J. pr. Chem., 1915, [ii], 92, 
272—-296).—-A record of the results of a series of unsuccessful 
endeavours to prepare aliphatic aminohydrazines of the type 
NH,°CR-CR/-NH-NHs,. 

The product of the interaction of diacetylmonoxime and hydr- 
azine varies with the solvent. In aqueous solution’a mixture of the 
former with hydrazine sulphate yielded the ketazine 

OH-N:CMe-CMe:N-N:CMe-CMe:N-OH 
(compare Forster and Day, T., 1912, 101, 2240); dibenzoyl deriv- 
ative, orange-red scales, m. p. 215°. In alcoholic solution, using 
hydrazine hydrate, the product is diacetylhydrazoxime, 
OH-N:CMe-CMe:N-NH,, 
m. p. 138°, which has also been recently described (loc. cit.). This 
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is unstable in aqueous solution, readily undergoing conversion into 
the ketazine and hydrazine, but is more stable in alcoholic solution, 
and in this solvent reacts with aromatic aldehydes, giving normal 
condensation products ; thus, with salicylaldehyde, o-hydrorybenzyl- 
idenedtacetylhydrazoxime, OH-N:CMe-CMe:N-N:CH:C,H,°OH, 
yellow needles, m. p. 168°, was obtained. An attempt to confirm 
the structure of this substance by an independent formation from 
diacetylmonoxime and o-hydroxybenzylidenehydrazine, failed on 
account of the refusal of these compounds to interact. Diacetyl- 
hydrazoxime gave a benzoyl derivative, yellow needles, m. p. 201°, 
and reacted with phenylthiocarbimide, giving a thiosemicarbazone, 
OH:N:CMe-CMe:N-NH-CS:NHPh, flesh-red needles, m. p. 201°. 
If a mixture of diacetylmonoxime and hydrazine hydrate, in the 
absence of a solvent, is boiled for several hours, the oximino-group 
is replaced by the hydrazone group with the formation of diacetyl- 
dihydrazone, NH,*N:CMe-CMe:N-NHg, m. p. 157° (dibenzylidene 
derivative, yellow needles, m. p. 120°; di-o-hydrorybenzylidene 
derivative, yellow needles, m. p. 245°), which in alcoholic solution, 
in the presence of dilute hydrochloric acid, undergoes change into 


dimethylaziethane, CMe<iy >: (compare Curtius and Thun, 


A., 1891, 1356). 

On account of the instability of diacetylhydrazoxime, reduction 
to the desired aminohydrazine could not be effected, and attention 
was therefore turned to the reduction of the more stable ketazine, 
but without achieving the isolation of any reduction product. 
Benzilhydrazoxime (compare Forster and Day, loc. cit.) was then 
submitted to reduction with sodium amalgam in alcoholic solution, 
but the product was meso-diphenylethylenediamine, 

NH,*CHPh-CHPh:NH, 
(Japp and Moir, T., 1900, 77, 644). In an attempt to prepare 
benzilhydrazoxime by the action of hydroxylamine hydrochloride 
on benzilhydrazone, a yellow substance, m. p. above 280°, not show- 
ing the properties of an oxime, was obtained. 

Aminoacetophenone hydrochloride, when treated in cold aqueous 
solution with hydrazine hydrate, yielded diphenyldihydropyrazine, 
the hydrazine hydrate merely acting as an alkali (compare Gabriel, 
A., 1908, i, 464), whilst with the heated reagents, in the absence 
of a solvent, aminoacetophenoneazine, 

NH,°CH,°CPh:N-N:CPh-CH,°N H,, 
colourless needles, m. p. 157°, was obtained. When a solution of 
aminoacetophenone hydrochloride and hydrazine hydrochloride was 
neutralised with sodium hydroxide, the effect on the first substance 
was merely that of an alkali, the product being anhydrobisphen- 
acylamine (compare Gabriel, loc. cit.). 

8B-Bromopropylamine hydrobromide reacted with hydrazine 
hydrate in aqueous solution, giving a basic, viscous oi, the com- 
position of which was represented approximately by the formula 
C;H,N; this gave an oily benzoyl derivative. 8-Hydroxy- 
aB-diphenylethylamine was converted by phosphorus pentachloride 
into stilbene dichloride, but the desired chlorodiphenylethylamine, 
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NH,*CHPh-CHPhCl, was produced by shaking a suspension of the 
hydrochloride of the hydroxydiphenylethylamine in acetyl chloride 
with phosphorus pentachloride, being obtained as an oil; hydro- 
chloride, m. p. 233° (decomp.) ; platinichloride, deep yellow needles, 
m. p. 204°; nitrate, tablets, m. p. 185°; benzoyl derivative, m. p. 
195°. Chlorodiphenylethylamine in alcoholic solution is converted 
by hydrazine hydrate, or also by potassium hydroxide, into di- 


phenylethyleneimine, Sup >Ne, colourless needles, m. p. 83°, 


which does not reduce potassium permanganate, and is reconverted, 
even in ethereal solution, by hydrogen chloride into chlorodipheny]l- 
ethylamine hydrochloride. 

Benzo-e-chloroamylamide, when heated with excess of anhydrous 
hydrazine, gave an oily product which, when treated in aqueous 
solution with benzaldehyde, instead of yielding the expected 
benzoylbenzylidenehydrazinoamylamine, 

NHBz:[CH,];-NH°N:CHPh, 
gave benzoylbenzylidenehydrazine, NHBz-N:CHPh, the chemical 
change having involved scission of the benzoyl radicle as benzoyl- 
hydrazine with concurrent conversion of the chloroamylamine into 
piperidine. D. F. T. 


Transition Points of the Polymorphic Phthalylhydrazides. 
FrepertcK Danre, CuattAway and WILL1aAM JAMES LAMBERT (T., 
1915, 107, 1773—1781).—Phthalylphenylhydrazide and phthalyl- 
phenylmethylhydrazide, 


CH <Co>N-NHPh and C,H.<¢O>N-NMePh, 


(T., 1911, 99, 2256, 2261), are well-marked and readily obtainable 
examples of enantiomerides. The transition points for the two 
pairs have therefore been determined. This has been done in the 
first place by measuring the solubilities, then, in the case of the 
second pair, by observing the growth of the crystals of one form 
at the expense of the other in acetone, and finally by a dilatometric 
method. In the case of phthalylphenylhydrazide, the curves for 
the solubility in alcohol indicate a transition point at about 10°; 
in chloroform, a little above 9°4°; in ethyl acetate, 9°2°; and in 
acetone, 9°8°. The two forms are so much more soluble in the 
last three solvents, and the transformation takes place so much 
faster, that the transition points are more easily ascertained. The 
mean is about 9°5°. In the case of phthalylphenylmethylhydrazide, 
the solubility determination in alcohol indicates a transition point 
at about 55° (by extrapolation), the second method gives 55—55'5°, 
and the dilatometric method, 55—55°2°. 

_ In his theoretical deductions concerning the reversible trans- 
formation of polymorphic forms, van’t Hoff (1897—-1898) showed 
that the ratio of the solubilities of the two forms must be constant 
for all solvents which only dissolve so little that the laws of dilute 
solutions are applicable. This conclusion has now been confirmed 
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experimentally for the first time by the determination of the solu- 
bilities of these pairs of hydrazides. J.C. W. 


Aromatic-aliphatic Diazoamino Compounds | Arylazodicyano- 
diamides]. R. von WattHerR and W. GrigtsHamMeER (J. pr. Chem., 
1915, [ii], 92, 209—255).—It has been discovered that not only does 
guanidine couple with simple diazonium salts, producing stable 
compounds (investigation unpublished), but that substances allied 
to guanidine, namely, dicyanodiamide, cyanamide, and dicyanodi- 
amidine, although less basic, behave analogously towards diazo- 
compounds. 

Dicyanodiamide couples with an aromatic diazoxide in alkaline 
solution, the solution when acidified depositing the diazoamino- 
compound. The first yield is poor, but more can be obtained by 
making the filtrate alkaline and again acidifying; it is suggested 
that this further formation of the diazoamino-compound may be 
due to the dicyanodiamide in the alkaline solution existing in part 
as a disodium salt, which alone is active towards the diazo-com- 
pound. The hydrogen atom of the *-N,*NH-> group in these diazo- 
amino-compounds is replaceable by metals and also by radicles, but 
from the fact that hydrolysis of the methyl derivative of »toluene- 
azodicyanodiamide yields methyltoluidine with a little p»cresol, it 
is evident that, in this case at least, alkylation does not entirely 
follow a single course. 

Benzeneazodicyanodiamide and its analogues are generally not 
very reactive. On hydrolysis in feebly acidic aqueous or alcoholic 
solution or suspension, the former compound yields dicyanodiamide 
and tarry products without aniline, thus indicating a structure, 
CN-NH-C({-NH)-NH-N,Ph, as opposed to 

CN-NH:-C(°NH)-N,-NHPh. 

In strongly acidic solution or suspension the products of hydrolysis 
are phenylguanylcarbamide and free nitrogen. The identity of the 
phenylguanylearbamide was demonstrated by an independent syn- 
thesis by the hydrolysis of s-cyanophenylguanidine (Wheeler, A., 
1903, i, 751). In explanation of the difference in behaviour of 
benzeneazodicyanodiamide towards hydrolysis in feebly and strongly 
acidic solutions, it is suggested that in the former case the substance 
possesses its usual anti-configuration, thus, 


NPh ae 
CN-NH-C(:NH)-NH:N 
CN-NH-C(-NH)NH, + N, + CU OH 
whereas the stronger acid causes a conversion, through the hydro- 

, . , N-NAH-CQ\( NH) NIEN 

chloride, into a syn-configuration, a Phy? the sub- 
stance, on hydrolysis, readily eliminates nitrogen yielding phenyl- 
guanylcarbamide, NH,-CO-NH-C(:NH)-NHPh. The isolation of an_ 
unstable hydrochloride lends support to this idea, but in no case 
have geometrical stereoisomerides been isolated. As is to be ex- 
pected, the tendency to the addition of hydrogen chloride is less in 
the more acidic compounds of this class. In the description of these 
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compounds, the grouping NH:N-NH, is termed triazen, the first 
and third nitrogen atoms being designated by a and y (Wolff and 
Lindenhayn, A., 1904, i, 197). 

Benzeneazodicyanodiamide (a-phenyltriazen-y-cyanaminoimino- 
methane), CN*-NH-C(:NH)-NH-N,Ph, was prepared by mixing cold 
aqueous solutions of benzenediazonium chloride and dicyanodiamide, 
and treating the diluted solution successively with solutions of 
sodium hydroxide and hydrochloric acid; the product crystallises 
in prisms, decomp., with slight explosion, at 123°. It is decom- 
posed, with mild explosion, on contact with sulphuric acid. Boiling 
water causes decomposition into dicyanodiamide, together with tarry 
matter in which a little phenol is present, whilst hydrochloric acid 
of 15% concentration gives rise to phenylguanylearbamide. The 
following salts were prepared: Sodium, yellow needles; ammonium, 
prisms; pyridine, yellow; silver, explosive, yellow powder; Jead, 
yellow; cobalt, bluish-red; ferric, yellow; ferrous, brown. By 
treating the sodium salt with an alcoholic solution of methyl iodide, 
y-phenyl-y-methyltriazen-a-cyanaminoiminomethane, 

CN-NH:-C(°NH):N,*NMePh, 

yellow needles, decomp. at 167—168°, was obtained, whilst with 
henzyl chloride and pnitrobenzyl chloride in a similar manner, 
y-phenyl-y-benzyltriazen-a-cyanaminoiminomethane, 

CN-NH:C(°NH):-N,°NPh-CH,Ph, 
needles, decomp. at 165—166°, and y-phenyl-y-p-nitrobenzyltriazen-a- 
cyanaminoiminomethane, CN*-NH:C({NH):N,°NPh:CH,°C,H,NO,, 
colourless needles, decomp. at 162°, were respectively obtained. 

p-Tolueneazodicyanodiamide (a-p-tolyltriazen-y-cyanaminoimino- 

methane), CN-NH-C(:NH)-NH:-N,°C,H,Me, obtained by diazotising 
ptoluidine and proceeding as in the previous case, forms yellow 
rhombs, decomp. at 133°; sodium salt, yellow needles; potassium 
salt. The action of methyl sulphate on the free compound in the 
presence of sodium hydroxide solution caused the formation of 
y-p-tolyl-y-methyltriazen-a-cyanaminoiminomethane, 

CN-NH:-C(°NH)-N,*NMe-C,H,Me, 
yellow needles, decomp. at 155—158°, which, on hydrolysis with 
dilute acid, gave methyl-ptoluidine, dicyanodiamide, and a little 
peresol, the formation of the latter probably being due to the 
presence of an isomeride. An alcoholic solution of benzyl chloride 
converted the sodium salt into y-p-tolyl-y-benzyltriazen-a-cyanamino- 
iminomethane, CN*-NH-C(:NH):N,°N(CH,Ph)-C,H,Me, colourless 
needles, decomp. at 163°, whilst p-nitrobenzyl chloride, under similar 
conditions, produced y-p-tolyl-y-p-nitrobenzyltriazen-a-cyanamino- 
iminomethane, CN-NH:C(:NH)-N,°N(C,H,Me)-CH,°C,H,NO.,, 
yellow needles, decomp. at 158°. An attempt to effect a rearrange- 
ment of ptolueneazodicyanodiamide into the corresponding amino- 
azo-compound by warming with ptoluidine and aniline hydro- 
chloride evidently caused fission of the molecule, the isolated pro- 
duct being aminoazo-ptoluene. 

o-Tolueneazodicyanodiamide (a-0-tolyltriazen-y-cyanaminoimino- 
methane), CN-NH:C({NH)-NH°'N,°C,H,Me, obtained in a similar 


manner, forms yellow needles, decomp, at 114°; sodivm salt, yellow 


i. 172 ABSTRACTS OF CHEMICAL PAPERS 


needles. y-o-Tolyl-+y - methyltriazen - a - cyanaminoiminomethane, 

CN*NH-C(:NH)-N.*N Me-C,H,Me, yellow leaflets, decomp. at 152°, 

and y-o-tolyl-y-benzyltriazen-a-cyanaminoiminomethane, 
CN-NH-C(:NH)-N,*N(C,H,Me)-CH,Ph, 

pale yellow needles, decomp. at 160°, were obtained similarly to 

their para-isomerides. 

m-Tolueneazodicyanodiamide (a-m-tolyltriazen-y-cyanaminoimino- 
methane), yellow needles, decomp. at 115° (potassium salt less 
soluble than the sodium salt), prepared in the usual manner, was 
converted into y-m-tolyl-y-methyltriazen-a-cyanaminoiminomethane, 
yellow needles, decomp. at 148°, and y-m-tolyl-y-benzyltriazen-a-cyan- 
aminoiminomethane, pale yellow needles and prisms, decomp. at 
153°. 

p-Chlorobenzeneazodicyanodiamide (a-p-chlorophenyltriazen- 
y-cyanaminoiminomethane), CN°NH-C(-NH)-NH-N,°C,H,Cl, yellow 
rhombs, decomp. at 140—160° (pyridine salt, yellow), was further 
converted into y-p-chlorophenyl-y-methyltriazen-a-cyanaminoimino- 
methane, CN-NH-C(:NH)-N,*NMe’C,H,Cl, yellow needles, decomp. 
at 160°, and into y-p-chlorophenyl-y-benzyltriazen-a-cyanaminoimino- 
methane, CN-NH:C(:NH):N,°N(C,H,Cl)-CH,Ph, colourless needles, 
m. p. 170—175°. As with the benzeneazo-compound, no very 
definite results were obtainable in reduction experiments with the 
p-chlorobenzeneazo-compound, and very little aminodicyanodiamide 
was produced, if any; a compound (or compounds) separated from 
the reduction product gave a picrate, m. p. 190°, and a pale yellow 
benzylidene derivative, decomp. at 170°. 

p-Bromobenzeneazodicyanodiamide (a- p- bromophenyltriazen- 
y-cyanaminoiminomethane), CN-NH-C(:NH)-NH:N,°C,H,Br, 
rhombs, decomp. at 160° (sodium salt; pyridine salt, yellow), pre- 
pared in the general manner, was convertible into y-p-bromophenyl- 
y-methyltriazen-a-cyanaminoiminomethane, 

CN-NH-C(°NH):N,*NMe:C,H,Br, 
yellow needles, decomp. at 185°, and y-p-bromophenyl-y-benzyltri- 
azen-a-cyanaminoiminomethane, 
CN-NH-C(:NH)-N,°N(C,H,Br)-CH,Ph, 

colourless needles, decomp. at 186°. 

o-Carborybenzeneazodicyanodiamide (a-0-carboxy phenyltriazen- 
y-cyanaminoiminomethane), CN*-NH-C(:NH)-NH°N,°C,H,-CO,H, 
prepared from diazotised anthranilic acid in the general manner, 
is a yellow, crystalline solid, decomp. near 98°, which is decomposed 
by boiling water into salicylic acid, dicyanodiamide, and nitrogen ; 
sodium salt, C,gH,,0,N,.Na,; silver salt, C,.H,,0,N,.Ags, an 
amorphous, yellow solid. Attempts to prepare a methyl or benzyl 
derivative by way of the sodium salt were unsuccessful. 

In an endeavour to convert benzeneazodicyanodiamide and its 
derivatives into the ethyl ester of the corresponding carboxylic 
acids by treatment with alcoholic hydrogen chloride, it was dis- 
covered that nitrogen was eliminated with formation of an aryl- 
guanylearbamide. There were thus prepared: p-Ch/oropheny!- 
gquanylearbamide, C,H,Cl‘NH:C(:-NH)-NH-CO’NH,, colourless 
rhombs, m. p. 125°; hydrochloride, prisms, m. p. 172—173°; platint- 
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chloride, yellow prisms ; picrate, m. p. 195°; silver salt, colourless ; 
acetyl derivative, C,H,Cl-NAc‘C(:NH):NH-CO-NH,, prisms, m. p. 
150—151°. Phenylguanylcarbamide, NHPh:C(:NH)-NH-CO-NH,, 
colourless, hexagonal prisms, m. p. 62—63°; hydrochloride, prisms, 
m. p. 174—-175°; picrate, m. p. 181—182°. p-Tolylguanylearbamide, 
C,H,yMe-NH-C(:NH):-NH-CO-NH,, rectangular leaflets, m. p. 143°; 
hydrochloride, prisms, m. p. 167-—168°. 0-T’olylguanylcarbamide, 
octahedra, m. p. 136°; hydrochloride, needles, m. p. 73—74°. 
m-Tolylguanylcarbamide, hexagonal leaflets, m. p. 97—98°; hydro- 
chloride, prisms, m. p. 183—184°. p-Bromophenylguanylearh- 
amide, C,H,Bre-NH-C(-NH)-NH-CO-NH,, prisms, m. p. 152°; 
hydrochloride, leaflets, m. p. near 170°. o-Carboryphenylguanyl- 
carbamide, CO.H-C,H,-NH-C(:-NH)*-NH-CO-NH,, prisms or needles, 
decomp. at 275—280°; silver salt, CJgH,O,N,Ag,. An endeavour 
to extend the investigation of the effect of alcoholic hydrogen 
chloride to the methyl derivatives of the above compounds was 
prevented by the complexity of the reaction with these substances. 

In the course of experiments attempting the synthesis of phenyl- 
guanylcarbamide by an independent method, substances, m. p. 155°, 
130°, and above 280°, were obtained from the interaction of silver 
cyanocarbamide and aniline hydrochloride under varying condi- 
tions. The interaction of phenylguanidine nitrate and potassium 
cyanate under varying conditions yielded phenylguanidine car- 
bonate, prisms, m. p. 138° (decomp.), and a sparingly soluble sub- 
stance, m. p. above 290°, but failed to give the desired phenyl- 
guanylearbamide, which was, however, successfully produced by 
heating cyanophenylguanidine, CN-NH-C(:-NH)-NHPh, with dilute 
hydrochloric acid. Methylthiolphenylbiuret, 

SMe-C(:NPh)-NH-CO-NH,, 
colourless needles, m. p. 156°, was obtained by a similar hydrolysis 
of s-cyanomethylthiolphenylisocarbamide, SMe*C(:NPh)-NH-CN. 

The formation of phenylguanylearbamide from benzeneazodi- 
cyanodiamide suggests that cyanophenylguanidine is an intermediate 
product, and this substance can actually be isolated under suitable 
conditions. If benzeneazodicyanodiamide in ethereal suspension is 
treated with hydrogen chloride, an unstable, red substance is 
obtained which, from its decomposition by warm water into cyano- 
phenylguanidine, hydrogen chloride, and nitrogen, is in all prob- 
ability the hydrochloride of the syn-form of benzeneazodicyano- 
diamide. By a similar procedure, all the benzeneazodicyanodiamide 
derivatives described above, with the exception of the o-carboxy- 
derivative, which did not form a hydrochloride, were made to yield 
the corresponding cyano-arylguanidines. There were thus obtained, 
s-cyano-p-tolylguanidine, CN-NH-C(‘-NH):NH:C,H,Me, rectangular 
leaflets, m. p. 207—208°; s-cyano-m-tolylguanidine, rectangular 
leaflets, m. p. 193—194°; s-cyano-p-chlorophenylguanidine, 

CN-NH:C(:NH)-NH-C,H,Cl, 
rectangular leaflets, m. p. 197—198°; s-cyano-p-bromophenylguan- 
idine, CN-NH:C(°:NH)-NH-C,H,Br, rectangular leaflets, m. p. 
196—197°. 
Dicyanodiamidine resembles dicyanodiamide in its ability to 
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couple with diazo-compounds in alkaline solution, the product 
obtained with an alkaline diazobenzene solution being benzeneazo- 
dicyanodiamidine  (a- phenyltriazen - y - carbamidoiminomethane), 
NH,°CO-NH:-C(:NH)-NH-N,Ph, yellow needles, decomp. at 
176—177°, which possesses feeble basic and still more feeble acidic 
properties ; hydrochloride, yellow prisms, decomp. near 92°; picrate, 
needles, decomp. at 70°. When treated with alcoholic hydrogen 
chloride solution, this product behaves differently from its dicyano- 
diamide analogue, giving no cyanophenylcarbamide, but only di- 
cyanodiamidine and tarry matter. 

The coupling of cyanoamide in alkaline solution with a benzene 
diazo-oxide gives benzeneazocyanoamide, which has already been 
described (Wolff and Lindenhayn, Joc. cit.). D. F. T. 


The Refractive Indices of Solutions of Certain Proteins. 
IX. HEdestin. Cart L. A. Scnwiwr (J. Biol. Chem., 1915, 23, 
487—493).—The solutions of edestin follow the law n—n,=ac; 
where » is the observed index of the solution, n, of the solvent, 
e the percentage of protein, and a a constant expressing a change 
in the refractive index due to the addition of 1% of the 
protein. In the case of edestin a=0°00174+0°00006. This remains 
constant even although the solvent produces hydrolysis. W. D. H. 


The Nature of Enzyme Action. IV. The Action of In- 
soluble Enzymes. W. M. Bay iss (J. Physiol., 1915, 50, 85—94).— 
Urease, lipase, emulsin, invertase, lactase, papain, peroxydase, and 
catalase are active in media from which they can be filtered off 
by ordinary paper, whilst the filtrates are inactive. Pepsin and 
trypsin are much more active in suspensions than are the filtrates ; 
these enzymes are capable of a small degree of colloidal solution 
in such solutions. Enzymic activity is thus manifested at the 
interface of contact between the solid enzyme phase and the liquid 
substrate phase. The catalysts concerned are not in true solution. 

W. D. H. 


The Effect of Sodium Chloride on the Action of Invertase. 
H. A. Fates and J. M. Nexson (J. Amer. Chem. Soc., 1915, 37, 
2769—2786).—The concentration of hydrogen ion remains constant 
during the inversion of sucrose by invertase. The addition of 
sodium in the action may exert a twofold effect: it causes an 
increase in the concentration of the hydrogen ion if the concentra- 
tion of the hydrochloric acid present is greater than 0°0001 molar ; 
and also effects a decrease in the activity of the invertase if com- 
parison is made between solutions of the same concentration with 
regard to hydrogen ion. The latter effect varies according to the 
concentration of the hydrogen ion and of the sodium chloride, being 
least at the optimum of the invertase action. The adjustment of 
the concentration of the hydrogen ion by the addition of mixtures 
of acids and salts (‘‘ buffers”), as sometimes practised, may intro- 
duce appreciable error, unless it is restricted to the neighbourhood 
of the optimum zone where the salt effect is a minimum. 

The addition of sodium chloride to solutions of hydrochloric acid 
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causes an increase in the concentration of the hydrogen ion as 
measured by the E.M.F. method and by the hydrolysis of sucrose 
solutions. In the region of enzyme activity it is therefore necessary 
to measure the concentration of the hydrogen ion, and it is not 
permissible to calculate it from the concentration of the acid 
used. D. F. T. 


The Retention of Activity by Urease and by Oxydase after 
Exposure to the Temperature of Liquid Air. JosepH Samve. 
Hepsurn and Cuartes Buiizarp Bazzoni (J. Franklin Inst., 1915, 
180, 603—605).—After exposure to the temperature of liquid air 
for 100 hours, a solution of urease was found to have suffered but 
slight loss in its power of hydrolysing carbamide. The observed 
activity was 96°3% of that of the fresh solution. During the same 
period the activity of a solution, which was kept at 20° in presence 
of 0°2% of tricresol, was found to have fallen to 44°4%. 

Qualitative experiments show also that oxydase retains its power 
of reacting with Witte’s peptone after subjection to the temperature 
of liquid air for 3} hours. H. M. D. 


Preparation of 2-Chloro-4-dimethylaminobenzene-1-arsinic 
Acid. C.F. Bornrincer & Sénnz (D.R.-P., 286546 ; from J. Soe. 
Chem. Ind., 1915, 34, 1165).—m-Chlorodimethylaniline is treated 
with arsenic trichloride, and the 2-chloro-4-dimethylaminobenzene- 
l-arsenoxide so obtained is oxidised by means of hydrogen peroxide, 


mercuric oxide, or potassium permanganate. Compared with the 
non-halogenated compound,  2-chloro-4-dimethylaminobenzene-1- 
arsinic acid is less toxic, but has a greater therapeutic activity. 


J.C. W. 


Preparation of 4:4'-Dihydroxy-3 : 3’-diaminoarsenobenzene. 
Les ErasitssEMENTS Poutenc Frires (Eng. Pat., 1914, 21421; 
from J. Soc. Chem. Ind., 1915, 34, 1225).—3-Nitro-4-hydroxy- 
phenyl-l-arsinic acid is reduced by zine and acetic acid at 25—35°, 
and then in hydrochloric acid solution at 50—60°, in presence of 
a small quantity of sulphurous acid, and is thereby converted into 
3: 3/-diamino-4 : 4/-dihydroxyarsenobenzene. The sulphurous acid 
appears to prevent the reduction being carried past the formation 
of the arseno-compound. G. F. M. 


Preparation of a Bismethylhydrazinotetra-aminoarseno 
benzene. C. F. Bornrincer & Séune (D.R.-P., 285573; from 
J. Soe. Chem. Ind., 1915, 34, 1165).—When 3 : 5-dinitro-4-methyl- 
nitroaminobenzene-l-arsinic acid is reduced by means of stannous 
chloride at 50°, it yields the hydrazine derivative, 

[NH,"NMe-C,H.(NH,)>],As9, 
which has a pronounced trypanocidal action. J.C. W. 
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Physiological Chemistry. 


The Controlling Influence of Carbon Dioxide. III. The 
Retarding Effect of Carbon Dioxide on Respiration. FRANKLIN 
Kipp (Proc. Roy. Soc., 1916, 89, [B], 136—156).—Previous work 
has shown that the resting-stage of the moist seed 1s primarily due to 
the narcotic action of carbon dioxide. It is now shown that the 
rate of anaérobic production of carbon dioxide is depressed by 
carbon dioxide; this passes off when the concentration of carbon 
dioxide is lowered. The same occurs in aérobic respiration; when 
the oxygen is deficient, carbon dioxide has no retarding effect. 
The production of carbon dioxide in both conditions is regarded 
as having a genetic relationship in normal respiration, the rate of 
the anaérobic process acting as the limiting factor. It is “ floating 
respiration” (Blackman) which is retarded by carbon dioxide. 

W. Dz. iH. 


The Action of Chlorine on the Blood. Wison Hake (Lancet, 
July 10, 1915).—The addition of chlorine to blood causes the ab- 
sorption bands to disappear. A few bubbles of the gas renders the 
blood colourless, the filtrate being as clear as water. Chlorine 
water produces a brown filtrate. When chlorine is used, protein 
is precipitated, and this is destitute of colour. The iron goes into 
solution as a ferric salt. W. D. H. 


The Effect of Isotonic Ringer’s Solution on Blood-corpuscles. 
F. H. Scorr (J. Physiol., 1915, 50, 128—139).—Isotonic Ringer’s 
solution and solution of sodium chloride are not indifferent liquids, 
but dissolve out from the corpuscles protein and non-protein 
nitrogen. The corpuscles are thus permeable to these two kinds 
of nitrogenous compound. The non-protein nitrogen is probably 
chiefly amino-acid and urea; the protein material dissolved is not 
precipitable by half saturation with sodium sulphate at 35°, but 
it is precipitated by trichloroacetic acid. W. D. H. 


The Time Required by Reduction of Oxyhzemoglobin in Vivo. 
D. Fraser Harris and H. J. M. Creteuton (J. Biol. Chem., 1915, 
23, 469—470).—The oxyhzmoglobin bands seen in the red glare 
between adjacent fingers fade after bandaging the wrist in 18—26 
seconds, and in the rabbit’s ear in 40 seconds. Reductase in vitro 
requires more than 2 minutes. W. D. H. 


Blood-fat. II. Fat Absorption and the Blood Lipoids. 
W. R. Buioor (J. Biol. Chem., 1915, 28, 317—326).—The fatty 
acids of the blood are increased in alimentary lipemia, but the 
extent of the increase varies in different animals, and in the same 
animal at different periods, even when the amount and kind of fat 
are the same. Cholesterol variations are small and irregular, and 
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this substance takes at most a minor part in the phenomena of 
fat-absorption. Lecithin was increased in all experiments (average 
20%), but this does not run exactly parallel with the fatty-acids. 
This favours Leathes’ view that lecithin is a stage through which 
fats must pass before they can be utilised in metabolism ; according 
to Leathes the synthesis occurs in the liver, and the presence of 
fat droplets in the liver during fat-absorption supports this. On 
the other hand, the passage of the fat vid the thoracic duct into 
the general circulation appears to have for its object the avoidance 
of the liver altogether. It is, however, well known that the fat 
of the thoracic duct does not account for all the fat absorbed, 
so it is possible that the residue (30% to 40%) passes to the liver 
by the portal vessels, and d’Errico showed that during fat absorp- 
tion portal blood is richer in fat than jugular blood. It is also 
possible that the intestine may synthesise lecithin as it does fat, 
but this view is not pressed. W. D. H. 


Blood-fat in Relation to Heat Production and Depth of 
Narcosis. J. R. Muruin and J. A. Ricne (Proc. Soc. Expt. Biol. 
Med. New York, 1915, 18, 7—8).—An emulsion of lard was intro- 
duced into the circulation of dogs; heat production rises, and the 
respiratory quotient falls, indicating that combustion of the fat 
takes place. Chloretone was given to ensure complete muscular 
rest, and it was found that the deeper the narcosis the more the 
blood-fat falls. As narcosis passes off, the heat production rises. 
Similar results were obtained with morphine. W. D. H. 


The Acid-base Equilibria in the Blood after Para- 
thyroidectomy. D. Wricur Witson, THornton Srearns, and 
Mance DE G. Tuurtow (J. Biol. Chem., 1915, 23, 89—121).—After 
parathyroidectomy in dogs, alkalosis may develop, which is neutral- 
ised by the acid products formed by the muscular activity incident 
to tetany, and after acute tetany, acidosis may be the ultimate 
result. Periodic variations in the “non-volatile” acid-base equi- 
librium seem to accompany the periodic attacks. The acidosis is 
associated with relief from tetany. Calcium salts, when injected 
into animals in tetany, lower the value of the dissociation constant 
of oxyhemoglobin and the alveolar carbon dioxide pressure, an 


effect similar to that brought about by the introduction of acids. 
W. D. H. 


A Comparison of the Effects of Dextrose and Meat Feediog 
on the Non-protein Nitrogen of the Blood, and the Duration 
of Life in Experimental Renal Insufficiency. J. H. Austin and 
S. S. Leopotp (Proc. Soc. Expt. Biol. Med. New York, 1915, 18, 
3—4).—Renal insufficiency was produced in dogs by ligature of 
both ureters; some of these animals were given meat, the others 
dextrose. Forty-five hours later, the loss of weight in the dextrose 
animals was the greater, and the non-protein nitrogen of the blood 
lower. Sixty-nine hours after the operation, only one of the meat- 
fed dogs survived, whereas those in the dextrose group were all 
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alive; the lower nitrogen figure appears to be favourable for dura- 
tion of life. W. D. H. 


The Residual Nitrogen of the Blood. I. Ivar Bane (Biochem. 
Zettsch., 1915, 72, 104—118).—A series of researches has been 
carried out by the author with the object of estimating the amino- 
acids and carbamide in the blood under various physiological and 
pathological conditions, for which purpose he has employed 
his own micro-methods, published in a monograph (Wiesbaden, 
1915). 

The content of amino-acid and nitrogen in the human subject 
lies between 3 and 22 mg. per 100 grams of blood, with a mean 
value of 12. The carbamide nitrogen lies between the numbers 
6 and 20, with a mean value of 12. The total residual nitrogen 
averages about 25, with the extreme variations of 19 and 36 mg. 
The numbers obtained for ox-blood do not differ very greatly from 
those of the human subject; the few experiments made with the 
blood of sheep, pig, and horse yield substantially the same 
numbers. In the case of rabbits, on the other hand, the numbers 
found are appreciably higher. The total residual nitrogen yields 
the mean value of 33, with variations between 24 and 47; for carb- 
amide nitrogen the mean is 16 (variations from 8 to 33), and for 
amino-acid nitrogen 17. The residual nitrogen of the corpuscles 
does not differ markedly from that of the plasma; the carbamide 
nitrogen is generally the same, and where there is a difference in 
the amino-acid nitrogen, the corpuscles in most cases contain more 


than the plasma. 8. B. S. 


The Residual Nitrogen of the Blood. II. Ivar Bane 
(Biochem. Zeitsch., 1915, 72, 119—128).—The residual nitrogen of 
rabbits’ blood increases during starvation; the increase is due 
entirely to the larger amount of carbamide, as the content in amino- 
acids remains practically constant. The carbamide rapidly dimin- 
ishes in amount after feeding. The increased amount of carbamide 
nitrogen in starvation in the blood is due to want of water, and 
can be prevented by administration of large amounts of liquid. 

An increase in residual nitrogen in the blood (in dog and man) 
also results from a diet containing excessively large amounts of 
protein, which is also due only to an increase in the carbamide; 
the amino-acids, on the other hand, tend to diminish in quantity, 
and in some cases even entirely disappear. The alimentary “ hyper- 
carbamidemia” is produced only after diets containing an exces- 
sively large quantity of proteins, and does not follow an ordinary 
mixed diet. It is of short duration only, and has generally com- 
pletely disappeared after nine hours. S. B. S. 


The Residual Nitrogen of the Blood. III. Ivar Bane 
(Biochem. Zeitsch., 1915, 72, 129—138).—Whilst the administra- 
tion of moderate amounts of protein to rabbits does not produce 
an increase in the amino-acids in blood, this is not the case when 
the amino-acids themselves are given. The increase in the amino- 
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acids in the blood is observed about one hour after the administra- 
tion. The increase is much more marked in fasting than in well- 
fed animals. A considerable amount of the amino-acid is excreted 
in the urine. The increase in the amino-acids in the blood following 
their ingestion is compared and contrasted with alimentary glycos- 
uria. It is shown that the onset of the latter condition is much 
more rapid than the increase in the amino-acids of the blood. From 
the results of estimations of the amino-acids in the blood and in 
the urine after injection of glycine, the inference is drawn that 
the amino-acids are in part retained in the tissues, and are then 
gradually released and pass into the blood-stream. The increase 
of amino-acids in the blood of a dog after their ingestion is 
relatively small. In man, on the other hand, the increase 
is relatively large, as it is in the case of rabbits. 8. B. 8. 


The Residual Nitrogen of the Blood. IV. Ivar Bane 
(Biochem. Zeitsch., 1915, 72, 139—145).—Experiments were carried 
out to determine the effects of the administration of carbamide. 
The most striking effect is the great toxicity of the substance, 
especially when administered to starving animals. A rapid rise in 
the amount of carbamide in the blood also follows the adminis- 
tration, which reaches its maximum in between one and two hours. 
This phenomenon is in marked contrast to the effect produced by 
amino-acids (see preceding: abstract), where the increase in these 
acids in the blood is not observed until about two hours after their 
ingestion. Carbamide is not so toxic when administered intra- 
venously. It is rapidly excreted by the kidneys, but a hyper- 
carbamidemia exists for some time, a fact which is taken to 
indicate that the kidneys become fatigued, and that the excretion 
of carbamide is an active secretory process and not a mere filtration. 
The experiments also indicate that carbamide is taken up by the 
tissues. The toxic symptoms produced by carbamide are described, 
and their similarity to those of uremia and of ammonia poisoning 
is noted. An analysis of the blood of animals poisoned by carb- 
amide shows that this fluid contains abnormally large amounts 
of ammonia, and the results leave little doubt that the carbamide 
is decomposed into ammonia, the latter substance being the true 
cause of the toxic effects. Ss. B. S. 


The Residual Nitrogen of the Blood. V. Ivar Bane 
(Biochem. Zeitsch., 1915, 72, 146—168).—The effect of nephritis 
experimentally produced in rabbits by mercuric chloride, potassium 
chromate, and tartaric acid was studied. 

A dose of 15 mg. of mercuric chloride is necessary to produce 
toxic symptoms in a well-nourished rabbit, whereas one-third of 
this dose is toxic to starving animals. In both cases the effect is 
accompanied by a large increase in the carbamide of the blood. 
There is no parallelism between this increase and albuminuria. In 
the case of the well-fed rabbits poisoned with large doses, it is 
conceivable that the hypercarbamidemia was associated with 
starvation, as in this case animals refuse food after administra- 
tion of the drug. As, furthermore, as has been already pointed 
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out by the author, starvation hypercarbamidemia is connected 
with the want of water, numerous experiments were carried out 
to ascertain the effect of administration of water on the toxic 
symptoms produced by mercuric chloride. The results indicate that 
the retention of carbamide in the blood is not entirely or even 
primarily due to starvation. On the other hand, water has a con- 
siderable influence on the course of the intoxication. It appears 
that in order to produce injury to the kidneys, the drug must 
have a certain higher limit of concentration. When administered 
to a well-nourished animal with a plentiful store of water in the 
body, the drug is diluted as it passes through the kidney and pro- 
duces a relatively small effect. On the other hand, when once the 
kidney has been injured by the action of mercuric chloride (passing 
through this organ in relatively high concentration, as would happen 
with large doses, or with small doses given to a starving animal), 
subsequent administration of water has little effect on the course 
of the toxic symptoms. 

It is found, furthermore, that the ingestion of food after injury 
to the kidney produces some curative action. It has not yet been 
discovered what constituent of the diet produces this specific effect, 
but it is noticed that feeding caused a diminution of the hyper- 
carbamidemia, which is regarded as a measure of the efficiency of 
the organ. 

The results of chromate nephritis were not so constant as those 
produced by mercuric chloride. They show also a marked want 
of parallelism between albuminuria and hypercarbamidemia. Tar- 
trate nephritis is similar to that produced by mercuric chloride. 

Attention is called by the author to certain clinical aspects 
of his results. He also draws the conclusion that they support 
the secretion rather than the filtration theory of the action of the 
kidneys. 

The effect of phosphorus poisoning is to produce a large increase 
of the amino-acids in the blood, accompanied by a relatively small 
increase of the carbamide. The animal dies from uremia, which 
is ascribed to ammonia poisoning. Attention is called to the fact 
that all cases of uremia cannot be ascribed to ammonia poisoning, 
although this is the probable cause of toxic symptoms in eclampsia 
and in phosphorus poisoning. S. B. S. 


The Effect of Ingested Purines on the Uric Acid of the 
Blood. W. Denis (J. Biol. Chem., 1915, 23, 147—155).—In normal 
men no increase in the circulating uric acid is produced by the 
ingestion of large quantities of purines, but a rise occurs in cases 


of renal insufficiency. W. D. iH. 


The Action of Blood Serum after Intravenous Injection of 
Sucrose. F. Réumann (Biochem. Zeitsch., 1915, 72, 26—100).— 
Details are given of numerous experiments which amplify the 
observations already published of the author and by Kumagai on 
the changes produced in the serum by the injection of sucrose (A., 
1914, i, 766). They confirm the statement that the serum of 
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animals (rabbits and dogs) after parenteral administration of this 
sugar acquires the power of converting sucrose into dextrose and 
levulose, and of converting these hexoses into lactose. This 
property is, however, only acquired after administration of large 
doses of sugar, and the results even then are not quite constant. 
The ‘passive immunisation” of animals is also confirmed. The 
relationship of these phenomena to those of ordinary protein 
immunisation are discussed. Details of experiments on about fifty 
animals are given in the paper. 8. B. S. 


Reduction of Oxyhzmocyanin in the Serum of Limulus 
polyphemus, L. Cari L. Atspera (J. Biol. Chem., 1915, 28, 
495—503).—The view is advanced that the reduction which 
occurs in this serum on keeping, which is slow, is due to microbic 


action. W. Dz. Hz. 


So-called Protective Enzymes. VIII. The Mechanism of 
Anapbylaxis and Antianaphylaxis. J. BroNrenBRENNER (Proc. 
Soc. expt. Biol. Med. New York, 1915, 18, 19—21).—The inter- 
action between an immune serum and its substratum or antigen 
leads to the formation of toxic fission products which originate 
from the serum itself. The serum normally contains proteolytic 
enzymes which require special conditions to exhibit their activity ; 
normally their action is restrained by the colloids present, but 
in vitro one can alter the colloid concentration, thus diminishing 
the antitryptic (inhibiting) power and setting the enzymes free. 
One result of the interaction of antigen and its anti-substance is 
an influence on the colloidal conditions which allows the enzymes 
to act. In anaphylaxis this also takes place, and the antitryptic 
power of the serum falls; this allows the enzyme to act, toxic 
products are formed, and anaphylactic shock follows; the shock 
may be prevented by increasing the antitryptic power of the 
animal’s serum. The introduction of the poisons in amounts in- 
sufficient to kill the animal is followed by the death of the tissues 
immediately affected, and the intercellular enzymes are set free. 
These enzymes, possibly with the aid of those thrown out by the 
surrounding fixed cells, blood-serum, and leucocytes, dispose of 
the dead material, and some of the fission products of digestion, 
together with some non-protein constituents (lipoids?) of these 
cells exert an antitryptic action and inhibit the activity of the 
proteolytic enzymes. The preliminary injection of the poison thus 
causes an increase in the protein fission products in the animals’ 
circulation, and the resulting change in colloidal dispersion 
paralyses the activity of proteolytic enzymes which are liberated 
on the subsequent introduction of a lethal dose of the antigen 
into the sensitised animal. This theory makes active immunity 
and anaphylaxis part of the same process, the difference being 
only in the rapidity and extent of proteolysis induced by the 
specific combination of antigen with its anti-substance in vivo. 


W.. D. H. 
a2 
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The Ammonia of the Gastric Juice. Harry L. Huser (Proc, 
Soc. Expt. Biol. Med. New York, 1915, 13, 13—15).—The occur- 
rence of ammonia in the gastric juice of men and dogs was noted 
by Carlson ; in dogs with Pavlov stomachs the amount varied from 
0°5 to 3°5 mg. per 100 c.c. of juice; this rises when ammonium 
chloride is added to the food or if ulceration is produced; if the 
dog refuses to eat, the amount is also increased. The figure in 
normal men was the same as in dogs; on a low protein diet the 
amount fell and the urinary ammonia rose; on a high protein diet 
the ammonia both in the juice and the urine rose. Excess of 
alkali in the food did not affect the ammonia of the juice, but that 
in the urine fell immediately; during ingestion of acid the juice 
ammonia remained normal, whilst that in the urine was increased. 
In twenty-six patients with gastric disturbances (supposedly ulcers) 
a rise in the ammonia of the juice was noted in only five (two of 
cancer and three of simple ulcer). W. D. H. 


Gastro-intestinal Studies. XI. The Relative Digestibility 
of Lard and Hydrogenated Vegetable Oil. ©. A. Smirn, 
RaymonD J. MILER, and Puitie B. Hawk (Proc. Soc. Expt. Biol. 
Med. New York, 1915, 13, 13; J. Biol. Chem., 1915, 23, 
505—511).—By examination of the feces in two men, it appears 
that the two kinds of fat given are equally satisfactorily digested 
and utilised. W. D. H. 


The Behaviour of Some Hydantoin Derivatives in Meta- 
bolism. III. Parabanic Acid. Howarp B. Lewis (J. Biol. Chem., 
1915, 28, 281—285).—As parabanic acid does not yield its nitrogen 
by the urease method, metabolism experiments on its fate are now 
possible; these were performed on rabbits and a dog, No toxic 
symptoms followed its administration and no conversion of any 
significant amounts into urea took place. Perfusion experiments 
on the liver also showed no such conversion. Parabanic acid, 
therefore, is probably not an intermediary metabolic stage in the 
conversion of uric acid into urea. W. D. H. 


The Metabolic Relationship of the Proteins to Dextrose. 
III. Formation of Dextrose from Human Proteins. N. W. 
JanNEyY and N. R. Braruerwick (J. Biol. Chem., 1915, 28, 
77—80).—The ratio of dextrose to nitrogen in the urine is not 
always a certain basis for calculating the amount of sugar formed 
from protein in the body. This does not apply to the observa- 
tions of Benedict and Lewis on a case of phloridzin diabetes in 
the human subject ; there the diet was free from carbohydrate and 
the D:N ratio was 3°6:1. About the same value is reported in 
severe diabetes mellitus. In the present experiments, phloridzinised 
dogs were fed on human muscle, and nearly the same figure 
obtained, namely, 3°4:1. Statements in the literature of much 
higher ratios, such as 5:1, can no longer be accepted. 


W. D. H. 
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The Fate of Ingested Sodium Nucleate in the Human 
Subject. Maurice H. Givens and Anprew Hunter (J. Biol. Chem., 
1915, 28, 299—309).—Even though the purine nitrogen given is 
completely absorbed and promptly re-excreted, only a fraction 
reappears as uric acid. From this Schittenhelm argues that uric 
acid cannot be a terminal metabolic product in man, but that it 
must be transformed into some other compound, presumably urea, 
since the human organism is admittedly incapable of making 
allantoin from uric acid. If this is admitted, the present experi- 
ments show that the human “uricolytic index” must vary from 
29 to 94. In the lower animals this index is almost a constant 
for the species; the more plausible explanation now suggested is 
that purines entering or liberated in the intestine undergo before 
absorption a varying degree of bacterial destruction. 

W. D. H. 


The Physiology of Nutrition of Domestic Animals, Especially 
of the Ox. Witnetm KxeIn (Biochem. Zeitsch., 1915, 72, 169—252). 
—An improvement in the Zuntz method for determination of the 
gaseous metabolism is described, and also a modification of the 
Tigerstedt method, by means of which mean values taken over 
longer and shorter periods of observation can be obtained. A 
method for the estimation of small amounts of combustible gases 
is also described. The three main methods for determination of the 
respiratory exchanges (those of Zuntz, Pettenkofer, and Regnault- 
Reiset) give results in concordance with one another. The energy 
balance of the organism, as calculated from the results of measure- 
ment of respiratory exchanges, agrees with that got by the 
chemical analysis of the ingesta and egesta. Calculations were 
made as to the amount of energy consumed in the process of chew- 
ing the cud and of digestion, and the results agree with those 
obtained by Piachtner and Dahm. The estimation of the respira- 
tion by the skin and intestine of ox was made, and found to 
amount to 14% of the total (of carbon dioxide). The energy con- 
sumed in the act of standing of the animals was also determined. 
The energy needs of the animal at different ages, as found from 
the experiments of the author and others, are shown to be nearly 
proportional to the body surface. The author calls attention to 
the practical value of the work on respiratory exchanges for agri- 
cultural and other purposes. 8. B. S. 


The Cause of the Loss of Nutritive Efficiency of Heated 
Milk. E. V. McCottum and Marcuerire Davis (J. Biol. Chem., 
1915, 28, 247—252).—Skim-milk powder loses much of its 
efficiency to promote growth after prolonged boiling, especially at 
15 Ib. pressure. Wheat embryo does not deteriorate from this 
point of view after the same treatment. Skim-milk free from 
protein also remains active, so does whey freed from albumin. 
Lactose contaminated with the water-soluble accessory after heat- 
ing still behaves like the unheated product. Heating caseinogen 
in an autoclave at 15 lb. pressure for an hour destroys its bio- 
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logical value as a complete protein. Heated caseinogen and heated 
milk powder have little or no toxicity; the deterioration is due to 
a loss of value of the protein fraction of the ration through changes 
produced in the caseinogen. W. D. H. 


The Dietary Deficiencies of Rice. E. V. McCotium and 
Marcuerite Davis (J. Biol. Chem., 1915, 23, 181—230).— 
Polished rice cannot be made to induce growth by the addition of 
purified protein, growth-promoting fat, or salts. If the salt content 
of milk powder (or desiccated egg) plus dextrin is altered to imitate 
that in rice, there is no loss of growth promotion in the mixture. 
Polished rice even when employed to the extent of 80—90% in a 
growth-promoting food is harmless. Even 2% of a growth-pro- 
moting food mixture furnishes enough of an essential accessory to 
induce growth. This accessory, aside from that in butter-fat, is 
present in aqueous and alcoholic extracts of wheat embryo and 
egg-yolk; it is thermostable. The amount of aqueous extract 
(freed from protein) necessary to supply enough of this accessory 
carries nitrogen equivalent to about 1% of the total nitrogen of 
the ration; about one-third of this suffices in the case of the 
alcoholic extract. The accessory is not the same as that in butter ; 
addition of 20% of butter-fat does not induce growth unless the 
other is preseat also; both must be present before growth can 


proceed. WwW. D. EH. 


The Hesential Factors in the Diet During Growth. E. V. 
McCotium and MarcGverite Davis (J. Biol. Chem., 1915, 28, 
231—246).—The value of lactose in growth promotion is due to 
the fact that most preparations contain as an impurity the water- 
alcohol soluble accessory ; the same is true for most preparations 
of caseinogen, and this substance is also usually contaminated with 
the fat-soluble accessory. A method is described of obtaining 
caseinogen free from both accessories. Both must be present in 
small quantities, but growth and prolonged maintenance are in 
some measure proportional to the amount supplied. W. D. H. 


Studies on Growtb. II. The Probable Nature of the 
Substance Promoting Growth in Young Animals. Casimir 
Funk and Arcxurpatp Bruce Macativum (J. Biol. Chem., 1915, 
23, 413—421).—Neither butter nor purified butter (free from 
vitamine) promotes growth in pigeons or rats; the addition of 
yeast is, however, efficacious. Whether yeast without butter will 
produce normal growth in rats, and whether there are one or more 
compounds in the yeast which promote growth, are still under 
investigation. W. Dz. H. 


The Resumption of Growth after Long-continued Failure to 
Grow. Tuomas B. Ossorne and Larayerre B. Menvet [with Eona 
L. Ferry and Atrrep J. Wakeman) (J. Biol. Chem., 1915, 28, 
439—454).—-The capacity to grow can be retained and exercised 
at periods beyond the age when growth usually ceases. In albino 
rats this latter age is 300 days, but resumption may be induced at 
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550 days. Growth can also be normally stimulated after stunt- 
ing due to underfeeding or to feeding on imperfect proteins. 
This resumption of growth under the influence of a suitable diet 
is accompanied by a restoration of the procreative functions. 
Further work is in progress. W. D. H. 


The Relationship between the Content of the Perspiration 
in Chlorine and Nitrogen and the Diet. Etmer Berry (Biochem. 
Zeitsch., 1915, 72, 285—302).—During work more urine is 
excreted, even with intense perspiration, than during rest; its 
specific gravity is, however, smaller, and on this fact diet exerts no 
influence. The urine excreted during work is less acid and less 
coloured than that excreted during rest. The nitrogen excreted is 
nearly proportional to the time both during work and during rest, 
and the form of diet is without influence on this factor. Urine 
excreted during rest nearly always contains a larger amount of 
nitrogen than that excreted during work. The excretion of 
chlorine during work is enormously increased. In 21% of the time 
during which work was performed, 40% of the total chlorine of a 
twenty-four hours’ period was excreted. In other experiments 
even higher amounts were observed. Diet has no influence on 
this excretion. In spite of its lower specific gravity, the urine 
excreted during work always contains a higher percentage of 
chlorine than that excreted during rest. It appears that diet does 
not have an essential influence on the chlorine and nitrogen con- 
tents of the perspiration. From 2—5°6% of the total nitrogen and 
from 13—30% of the total chlorine excreted appear in the perspira- 
tion under the conditions of experiment described. S. B. 8. 


The Apparent Change of the Osmotic Pressure ‘of the Cell- 
contents with the Osmotic Pressure of the Surrounding 
Medium. Jacques Lorn and Harpotpn Wasteneys (J. Biol. Chem., 
1915, 28, 157—162).—The osmotic pressure of the contents of 
Fundulus eggs corresponds with a freezing-point depression of 0°76°, 
and is the same whether the eggs are fertilised or not. When the 
egg is washed or kept in solutions of different concentrations, the 
osmotic pressure of the expressed juice varies somewhat with the 
outer fluid. It must be assumed that the outside solution adheres 
to the meshes of the outer part of the membrane without entering 
the egg. W. D. H. 


The Influence of Electrolytes on the Diffusion of Potassium 
out of the Cell and into the Cell. Jacques Lozs and McKEEn 
Cattett (J. Biol. Chem., 1915, 28, 41—66).—Hearts (like 
Fundulus eggs) after being poisoned by potassium chloride recover 
quickly when placed in salt solutions; the efficiency of the salts 
used depends (1) on their concentrations within certain limits and 
(2) on the valency of the anion. Fundulus eggs stained with 
neutral-red do not give up the stain to distilled water, but they 
do so when a trace of acid or some salt is added. The diffusion 
out both of potassium and the dye presupposes their combination 
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with the colloidal anion of the membrane; this is counteracted by 
the presence of an excess of anions (especially bivalent and ter- 
valent anions) in the outer solution or by a trace of acid. The 
colloid in the membrane which unites with the potassium or the 
dye is probably an amphoteric electrolyte which, through the 
addition of acid, is transformed into a salt, in the dissociation of 
which the colloid forms a cation which is no longer able to bind 
other cations. Previous immersion in distilled water delays the 
poisonous action of potassium; traces of the water must get into 
the membrane, and this acts as a barrier, blocking the further 
diffusion of potassium into the cell. W. D. H. 


The Réle of Electrolytes in the Diffusion of Acid into the 
Egg of Fundulus. Jacques Lors (J. Biol. Chem., 1915, 23, 
139—144).—-Salts inhibit the toxic action of acids on Fundulus 
embryos. This is a function of the anion as well as the cation. Thio- 
cyanates, acetates, sulphates, and tartrates inhibit strongly; 
chlorides, bromides, and nitrates less; and iodides least. Calcium, 
strontium, and to a less degree magnesium, inhibit more strongly 
than univalent cations. The antagonistic action of the anions is due 
to retardation of the rate of diffusion of acid through the egg-mem- 
brane. In the adult fish tartrates and thiocyanates are too toxic 
to be of use in :nhibiting the action of acids. W. D. H. 


Calcium in Permeability and Irritability. Jacques Logs 
(J. Biol, Chem., 1915, 23, 423—430).—The variation in the amount 


of calcium or of calcium plus magnesium required to antagonise 
various concentrations of sodium chloride, or of that salt plus 
potassium chloride, was investigated both as regards permeability 
and irritability in barnacle larve. In regard to irritability, the 
calcium required varied in direct proportion to the concentration 
of salt (Weber’s law), but in regard to permeability, the amount 
varied approximately with the square of the ratio of the concen- 
tration of the sodium chloride. W. Dz. H. 


Xanthophyll, the Principal Natural Yellow Pigment of 
Egg-yolk, Body-fat, and Blood-serum of the Hen. The Physio- 
logical Relation of the Pigment to the Xanthophyll of Plants. 
Leroy S. Parmer (J. Biol. Chem., 1915, 23, 261—279).—The 
natural pigment of egg-yolk, body-fat, and blood-serum of the hen 
is physiologically identical with the carotin and xanthophyll pig- 
ments of plants, with the latter present in excess. In the cow, 
however, carotin is the predominating pigment of milk, serum, and 
adipose tissue. If xanthophyll is reduced in the hen’s food, there 
is no appreciable decrease in the amount of pigment carried by 
the blood and deposited in the yolk. But if thé rations are 
relatively free from both carotin and xanthophyll, this amount is 
much reduced. W. D«. iH. 


The Action of Certain Inorganic Salts and Quinine on the 
Activity of the Mammalian Heart. F. B. Horman and T. Saxkar 
(Zeitsch. Biol., 1915, 66, 293—325).—Diminution of the sodium 
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chloride in Locke’s perfusion fluid to 0°5—0°2% (keeping it iso- 
tonic by the addition of sugar), causes the ventricle to become 
more excitable and contractile after the division of the auriculo- 
ventricular bundle; still further reduction of the salt stops the 
ventricle; the auricle acts similarly, but is more sensitive; if the 
heart is intact the auricles stop and the ventricles beat slowly. 
Increase of the potassium lessens excitability, and inhibits “extra 
systoles.”” In some cases there is a preliminary stage of increased 
frequency ; under these conditions, the optimum of calcium is high, 
but varies. Quinine inhibits “extra systoles.” W. D. H. 


The Influence of Adrenaline on the Coronary Circulation of 
the Monkey. Henry G. Barsour and ALexanpEeR L. PRINCE 
(J. expt. Med., 1915, 21, 330—337).—The experiments were made 
on isolated hearts perfused with Locke’s solution. In dog, cat, 
rabbit, ox, sheep, and pig the addition of adrenaline dilates the 
coronary vessels, but in the monkey constriction occurs; there is 
some evidence that man and monkey are alike in this particular, 
and the conclusion is drawn that in these two species the coronary 
arteries are supplied with vaso-constrictor nerves. W. D. H. 


Vagus Stimulation of the Adrenalised Heart. M. Kuropa 
and Yas Kuno (J. Physiol., 1915, 50, 154—156).—The cardiac 
vagus is rendered inexcitable by the injection of adrenaline; it is 
doubtful if this is due to a direct effect of adrenaline or to the 
increased intracardiac pressure which it causes. Bessmertny con- 
cluded in favour of the former, because ‘“emostasin” raises the 
pressure as much as adrenaline, but does not affect the vagus. In 
the present experiments on the “heart-lung preparation,” the 
pressure was raised by (1) increasing the venous supply, and (2) 
by adrenaline without any increase in the venous supply. Fre- 
quently vagus stimulation was ineffective when the arterial pres- 
sure was raised to less than twice its normal height by adrenaline. 
This abolition lasts longer than in the intact animal. W. D. H. 


The Action of Caffeine and Adrenaline on the Vagus Nerve. 
Henry G. Barsour and Simon B. Kuerner (J. Pharmacol. expt. 
Ther., 1915, 7, 541—544).—Both drugs accelerate the heart, but 
this may be masked by central stimulation of the vagus. If the 
vagi are cut, increase of the heart’s rate is always obtained. 
When either is perfused through the frog’s heart, vagus stimula- 
tion usually produces no inhibition; after caffeine, recovery is 
more complete than after adrenaline. The effect of adrenaline is 
due to depression of the vagus endings in the heart; this may be 
partly true for caffeine, but here there is an additional factor, 
namely, increased irritability of the cardiac muscle. W. D. H. 


The Action of Phenylethylamine on the Heart. Henry G. 
Barsour and Epwarp M. Franke (J. Pharmacol. expt. Ther., 
1915, 7, 511—527)—Phenylethylamine is a cardiac poison, in 
small amounts stimulating, and in large amounts depressing the 


i. 188 ABSTRACTS OF CHEMICAL PAPERS. 


mammalian heart. In the frog the stimulating effect does not 
occur. It also stimulates constriction of the coronary arteries. 
The effects are reversible, and disappear on perfusion with Clark’s 
or Locke’s modification of Ringer’s solution. W. D. H. 


The Production of Atrio-ventricular Rhythm in Man after 
the Administration of Atropine. Frank N. Witson (Proc. Soc. 
Expt. Biol. Med. New York, 1915, 18, 17—18).—Several types of 
disturbed cardiac rhythm were observed in men (both healthy and 
affected with heart disease) after a dose of atropine, which are 
explained by assuming that this drug releases the A-V tissues 
from vagus control before it releases the sinus node. W. D. H. 


The Action of Heavy Metals on the Isolated Intestine. 
WiitiaM Sarant and C. W. Mitcnetyt (Proc. Soc. Expt. Biol. 
Med. New York, 1915, 18, 15—16).—Very low concentrations of 
zine salts depress the muscular activity of the intestine (Magnus’s 
method) ; some recovery occurs in Locke’s solution unless the injury 
is too pronounced. Nickel acetate produces temporary depression, 
followed by recovery and sometimes stimulation. Recovery even 
after strong solutions is complete in Locke’s solution. The re- 
action to pilocarpine and to barium in these experiments points 


to more resistance in the muscle fibres than in the nerve-endings. 
W. D. H. 


The Response of the Surviving Uterus to Morphine and 
Scopolamine. Henry G. Barsour and Nat H. Copennaver (J. 
Pharmacol, expt. Ther., 1915, 7, 529—539).—Morphine (0°05 to 
0°01%, and sometimes 0°002%) stimulates the isolated uterus of cat 
and guinea-pig to an increase of tone. Scopolamine acts in the 
same way, but is ten times more powerful. Inhibitory effects with 


large doses, as described by Kehrer, were not obtained. 
W. D. H. 


The Action of Morphine and Scopolamine on the Intact 
Uterus. Henry G. Barsour (J. Pharmacol. expt. Ther., 1915, 7. 
547—555).—In the intact animal (decerebrated), morphine and 
scopolamine cause a temporary increase of tone in the pregnant or 
non-pregnant animal. That large doses inhibit is not due to their 
action on the uterus itself, but any delay in labour they produce is 
due entirely to their cerebral action. W. D. H. 


The Occurrence of Pituitrin and Adrenaline in Fotal 
Pituitary and Suprarenal Glands. Carey Prarr McCorp (J. 
Biol. Chem., 1915, 28, 435—438).—Bovine organs were used, and 
the extracts were physiologically active during all developmental 
stages in which the suprarenal and pituitary glands were micro- 
scopically recognisable; for the pituitary this is from the eighth 
week, and for the suprarenal from the sixth week of intra-uterine 
life. The foetus is thus not merely under the influence of the 
maternal internally secreting organs. W. Dz. H. 
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Failure of Pituitrin to Sensitise the Sympathic System. 
R. G. Hoskins (Proc. Soc. Expt. Biol. Med. New York, 1915, 18, 
16—17).—Kepinov states that small quantities of pituitary extract 
“sensitise”” the point of attack of adrenaline (the sympathetic 
endings), so that small doses of the latter will thus produce large 


effects. The present experiments fail to support this contention. 
W. D. H. 


The Influence of Pancreatic Extracts on the Production of 
Lactic Acid in Surviving Muscles. Grorce WINFIELD and F. 
GowLanp Hopkins (Proc. physiol. Soc., 1915, v—vi; J. Physiol., 
50).—Pancreatic extracts were added to minced muscle, and the 
yield of lactic acid compared with that in similar preparations with- 
out such additions. Those with the added extract showed less lactic 
acid. This inhibitory action is not confined to the action of the 
pancreas on the autogenous muscle, but is produced by preparations 
from widely different sources. The responsible factor is thermo- 


stable, and is thus similar to Cohnheim’s glycolytic factor. 
W. D. H. 


Biochemistry of Iodine. II. The Distribution of Iodine in 
Plant and Animal Tissues. A. T. Cameron (J. Biol. Chem., 
1915, 23, 1—39).—TIodine is always present in marine alge between 
the limits of 0°001% and 0°7%. Land plants contain much less; 
all sea animals contain iodine. As one rises in the animal 
kingdom differentiation occurs, and the iodine is localised in certain 
organs, and the total in the whole system becomes less. Full 
details are given for sponges, corals, worms, ascidians, and 
molluses. In ascidians, the endostyle, which represents the thyroid, 
contains iodine, but less than the thyroid of vertebrates does. In 
vertebrate tissues the thyroid alone is important as a storage place 
for iodine, the percentage in the dry tissue varying from 0°01 to 
1:16. Other tissues contain less than 0°001%, except in the liver 
and kidney of fishes, where the amount is slightly higher. Varia- 
tions in the iodine content of the thyroid can all be traced to 
differences in diet. In elasmobranch fish there is no evidence that 
the thyroid tissue of females contains more iodine than the male 
tissue. 


In the analyses Kendall’s method was used. W. D. H. 


The Non-destructibility of Uric Acid in the Human 
Organism. Morais S. Five (J. Biol. Chem., 1915, 23, 471—473).— 
Contrary to the findings of Schittenhelm and Wiener, the present 
analyses show that uric acid can be demonstrated in considerable 
concentrations in human tissues; the contention of these workers 


that human tissues decompose uric acid is not supported. 
W. D. Hi. 


The Salts Required for the Development of Insects. J acyurs 
Logs (7. Biol. Chem., 1915, 28, 431—434).—The experiments show 
that an animal as highly organised as the banana fly can be raised 
on a culture medium as simple as that required by certain micro- 
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organisms ; the liquid used contained dextrose, sucrose, ammonium 
tartrate, citric acid, dipotassium hydrogen phosphate, and mag- 
nesium sulphate dissolved in water. W. D. H 


The Preparation of Protein-free Milk. H. H. MircuHe.t and 
R. A. Newson (J. Biol. Chem., 1915, 28, 459—467).—The protein 
is removed by trichloroacetic acid; ‘preliminary experiments 
indicate that such protein-free milk may be used with advantage 
as a basis of the ration in metabolic work. W. D. Hi. 


The Action of Animal Extracts on the Flow of Bile. Isaac 
Orr and Joun C. Scorr (Proc. Soc. Expt. Biol. Med. New York, 
1915, 18, 12).—In etherised cats, equal doses of secretin cause 
equal increments in the flow of bile. Animal extracts were then 
added to the secretin; extracts of parathyroid, mammary gland 
thyroid, and corpus luteum have little or no effect; the flow is 
increased by extract of tonsil and decreased by adrenaline, pitui- 
trin, and extracts of pancreas and of thymus. W. D. H. 


The Reaction of Bile. Sxrtzasuro Oxapa (J. Physiol., 1915, 50, 
114—118).—The reaction of bile from the gall-bladder and from the 
liver is different, the former being more variable and inclining more 
to the acid side; liver bile is alkaline; its H’-ion concentration is 
15 x10-8 at 23°; it turns red lacmoid blue, but does not turn 
phenolphthalein red. The reaction of bile from the liver during 


digestion corresponds with that of pancreatic and intestinal juices 


and with the optimal point for trypsin, pancreatic lipase, and 
erepsin. W. D. H. 


The Excretion of Acids and Ammonia after Para- 
thyroidectomy. D. Wricut Witson, THornton Srearns, and 
J. H. Janney, jun. (J. Biol. Chem., 1915, 23, 123—137).—After 
parathyroidectomy in dogs, there is usually a sudden diminution 
in the excretion of acids and ammonia and a decrease in the 
ammonia ratio and the hydrogen ion concentration of the urine. 
With the development of tetany, the elimination of acids and 
ammonia increases, and the ammonia ratio and hydrogen-ion con- 
centration rises. This indicates that the alkalosis resulting from 
the operation is neutralised by the development of tetany. After 
acute or chronic tetany acidosis may occur. W. D. H. 


The Chlorides in Diabetes after Pancreatectomy. James 
Exazer Lesensoun (J. Biol. Chem., 1915, 28, 513—520).— 
Chloride metabolism in dogs after removal of the pancreas remains 
normal; so also does the permeability of the intestine as regards 
the absorption of chlorides. W. D. H. 


The Supposed Acid Intoxication of Diabetic Coma. E. P. 
Povtton (Proc. physiol. Soc., 1915, i—iii; J. Physiol.,. 50).— 
In the acidosis of carbohydrate starvation, the hydrogen-i -lon con- 
centration of the blood remains constant, for the increase in acid 
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is compensated for by lessening of-earbon dioxide ; but the question 
is open whether in the severe type of acidosis in diabetes this 
holds good; the general belief is that acid intoxication occurs. 
The present observations were on eight patients with varying 
severity of the symptoms. When the coma was deep (two cases), 
the hydrogen-ion concentration was distinctly higher than normal, 
but the fact that in the other cases where there was definite 
drowsiness, the blood reaction was normal, argues against diabetic 
coma being due to acid intoxication. After severe muscular 
exercise the acidity of the blood is greater than in the depth of 
diabetic coma, but there are no signs of acid intoxication. 
W. D. H. 


Experimental Study of Fever. Jupan Leon Jona (J. Hygiene, 
1916, 15, 169—194).—A definite rise of body temperature occurs 
in rabbits after injecting a minute amount (0°00004 gram) of 
cultures of Bacillus coli communis or B. typhosus in Ringer’s solu- 
tion. Larger doses cause collapse and even death. The substances 
to which this is due are soluble in water and saline solutions, 
insoluble in ether and in alcohol. Their potency is lessened by 
contact with alcohol. They may be separated from the solutions 
by filtering through a collodion filter. They are therefore colloidal 
or adherent to colloid materials. They are not destroyed by boil- 
ing or by dry heat at 110°. The fever lasts a few hours, and is 
due to diminution in the loss of heat; heat production is unaffected 


or may be increased, The fall of temperature in collapse is accom- 
panied by decrease of both production and loss of heat. In 
animals in which the brain stalk has been severed distal to the 
optic thalamus, no fever was caused after the injection of the 
ordinary pyretic dose. W. D. H. 


Icterus. A Rapid Change of Hemoglobin into Bile-pigment 
in the Pleural and Peritoneal Cavities. C. W. Hooper and 
G. H. Wurprre (Proc. Soc. Expt. Biol. Med. New York, 1915, 18, 
22—-23).—The introduction of solutions of hemoglobin into the 
blood-vessels of dogs the livers of which have been excluded from 
the circulation, is followed by a prompt formation (within two 
hours) of bile pigment in which the liver can have no part. The 
same is true when the hemoglobin is introduced into the pleural 
or peritoneal cavities. The endothelial linings are probably 
responsible for the transformation ; the power may be, however, a 
general property of all protoplasm. W. D. H. 


Potassium in Normal and Nephropathic Kidney Cells. 
Wa. vEB. MacNiper (Proc. Soc. Expt. Biol. Med. New York, 
1915, 18, 10—12).—Potassium was determined microchemically by 
Macallum’s method in dogs. Normally the kidney cells show only 
traces, the nuclei possessing none. In nephritis produced by 
uranium -nitrate the amount rises, and some is present in the 
nucleus; this is most marked in the cells of the convoluted tubules. 

W. D. H. 
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The Interpretation of a Positive Nitrogen Balance in 
Nephritis. Herrman O. Mosentnat (Proc. Soc. Expt. Biol. Med. 
New York, 1915, 18, 9—10).—Retention of nitrogen in nephritis 
is usually due to renal insufficiency, but the present results show 
that this is not necessarily followed by a rise in the non-protein 
nitrogen of the blood. W. D. H. 


Uric Acid, Urea, and Creatinine of the Blood in Early and 
Late Nephritis. V. C. Myers, M. 8. Fine, and W. G. Lovucn 
(Proc. Soc. Expt. Biol. Med. New York, 1915, 18, 5)—In early 
nephritis the blood resembles that found in gout in a rise of uric 
acid, but as the disease progresses and the permeability of the 
kidney is lowered, the urea rises, and lastly the creatinine follows 
suit; the rise in creatinine may near death be twenty times the 


W. D. H. 


normal. 


The Action of Barium Chloride on the Circulation; the 
Antagonistic Action of Nicotine and Curare. E. P. Carncarr 
and G. H. Crarx (/. Physiol., 1915, 50, 119—127).—The antagon- 
istic action of nicotine and curare in skeletal muscle (Langley) 
holds good also for the muscular tissue of the arterioles. Nicotine 
inhibits or abolishes the rise of blood-pressure produced by barium 
chloride; curare then restores, or may even intensify, its pressor 


action. Barium chloride probably does not act on the muscle 


itself, but it acts on a different part of the apparatus from that on 


W. D. H. 


which adrenaline acts. 


The Pharmacological Action of Tetra-alkyl Ammonium 
Compounds. II. and III. C. R. Marsnmatt (Trans. Roy. Soc. 
Edin., 1915, 50, 379—398; 481—516).—II. The most prominent 
symptoms produced on frogs by the action of tetraethylammonium 
chloride are the following. The injection into the dorsal lymph 
sac produces muscular contractions and tremors. These symptoms 
are accompanied by some loss of co-ordination, a varying degree 
of paralysis with diminution or absence of reflexes or cessation of 
the respiratory movements. Doses of 2 mg. per gram of body- 
weight are lethal. The lethal dose for rabbits was found to be 
about 0°05 gram per kilo. of body-weight. The injection of 0°1 
gram per kilo. into the ear vein produced at first deep convulsive 
breathing, followed by convulsive movements and paralysis of the 
hind limbs; the heart became weaker and weaker. The action of 
the drug on isolated nerve and muscle was studied in detail. Both 
muscular contractions and paralysis were found to be peripheral 
in origin. The tremors can be inhibited by the action of calcium 
salts when these are perfused through the animal (frog). 
Immersion of isolated muscle in a solution (1 in 1000) produces 
contracture, which is due to the presence of free acid in the com- 
mercial sample of the drug employed. The drug produces in- 
creased irritability or paralysis on the motor nerve-endings of 
mammals, the effect varying with the magnitude of dose and 
method of injection. In contradistinction to tetramethyl- 
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ammonium chloride, tetraethylammonium chloride exerts no dis- 
tinctive action on the circulation. Injections produce a transient 
fall of blood-pressure in rabbits, the amount of which varies with 
the dose; this fall appears to be due to a vascular effect. In cats 
the effect is less than that in rabbits. The effect on the respira- 
tion in mammals is also comparatively small, and is much below 
that produced by tetramethylammonium chloride. 

III. The relative pharmacological actions of the various methyl- 
ethylammonium compounds are compared. The methylethy!- 
ammonium compounds have actions intermediate between those of 
the tetraethyl and tetramethyl derivatives. When injected into 
the dorsal lymph-sac of frogs, trimethylethylammonium chloride 
produces paralysis and, rarely, a few muscular twitches. Dimethy]- 
diethylammonium chloride produces chiefly paralysis, but there is 
distinct evidence of increased irritability of the nerve-endings. 
Methyltriethylammonium chloride caused slight irregular muscular 
movements and tremors, followed, when sufficient doses were given, 
by paralysis. The effect on tadpoles was similar to that on frogs. 
When tested on the mammalian circulation, the following were the 
broad effects produced. Methyltriethylammonium chloride is 
similar to, but slightly more powerful than, the tetraethyl com- 
pound, whereas trimethylethylammonium chloride is similar to, 
but less powerful than, tetramethylammonium chloride, which, as 
mentioned in previous communications, has a more marked action 
on the respiration and circulation than the corresponding ethyl 
derivative. The dimethyldiethyl compound has an intermediate 
action. The effects of these drugs on the isolated muscle of frog 
have been investigated in detail, and are illustrated by numerous 
tracings. In conclusion, attention is called to the fact that the 
most important action of quaternary ammonium compounds is on 
the myoneural junction, and the mode of action is fully discussed 
by the author. S. B. S. 


The Elimination of Picric Acid by the Urine. M. Murar 
and J. Duranp (J. Pharm. Chim., 1916, 18, 18—23).—Picric acid 
is but little toxic; doses of 1 gram are well borne, and except for 
a slight feeling of fatigue produce no symptoms. The colour of 
the urine resembles that in jaundice; elimination begins six hours 
after the dose and continues for about twelve days. The smallest 


dose necessary to produce the pseudo-icterus is 0°2 gram. 
W. Dz. H. 


Mercuric Chloride Poisoning in Animals Treated Unsuccess- 
fully by Hali’s Antidote. Henry G. Barpour (J. Amer. Med. 
Assoe., 1915, 64, 736).—W. A. Hall recently suggested the treat- 
ment of cases of mercuric poisoning by a reversal of Mayer’s 
reaction, namely, the employment of an alkaloid dissolved in 
potassium iodide solution which would precipitate mercuric 
chloride. In the present experiments quinine was selected as the 
alkaloid, and appropriate doses were given subcutaneously to mice 
and rabbits poisoned with mercuric chloride; the treatment was 


quite ineffectual. } W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


A Colorimetric Method of Adjusting Bacteriological Culture 
Media to any Optimum Hydrogen Ion Concentration. 8. H. 
Hurwitz, K. F. Meyer, and Z. Ostensere (Proc. Soc. Expt. Biol. 
Med. New York, 1915, 18, 24—-26).—The method involves the use 
of phenolsulphonephthalein as indicator and standard phosphate 
mixtures for comparison. If necessary, the hydrion concentration of 
the medium must be subjected to a preliminary rough adjustment 
so as to bring it between the limits H- =6°4 and H+=8°4. 

H. M. D. 


Primary Changes of the Hexosesin Alcoholic Fermentation. 
H. Evuter and E. Hitre (Bied. Zentr., 1915, 44, 575—576; 
Zeitsch. Gdrungsphysiol., 1915, 3).—It was found that the 
decrease during fermentation, as indicated by the optical method, 
failed to agree with the amount of carbon dioxide produced, and 
the conclusion was drawn that a compound intermediate between 
glucose and carbon dioxide was formed. Attempts to obtain an 
intermediate compound by suppressing the second reaction by anti- 
septics and by heat failed to give the desired results. In presence 
of antiseptics, the intermediate product is used up as quickly as it 


is formed, whilst the reaction is stopped altogether by slightly 
heating. N. H. J. M. 


Production of Lactic Acid in Fermentation. Orro Bircer 
(Bied. Zentr., 1916, 45, 72; Centr. Bakt., ii, 43, 245. Compare 
Moutang, Zeitsch. ges. Brauwes., 1913, No. 24).—Dilute solutions 
of maltose, levulose, and dextrose were fermented with pure yeast, 
and the acid estimated with V/20 barium hydroxide. The barium 
salt, like barium lactate, dissolved in alcohol. N. H. J. M. 


Vegetable Oxidation Ferments. O. Brcremann (Biol. Zentr. 
1915, 44, 547—548; Zeitsch. allg. Phystol., 1914, 16, 352—358). 
—Oxidation ferments were found in all the plants which were 
examined. Direct oxydases were found in the living cells, but not 
catalase and peroxydase. The influence of temperature and of 
light was investigated. The methods employed are described. 

N. H. J. M. 


Plant Ferments. IV. The Invertase of Potato Leaves. 
P. Dosy (Biochem. Zeitsch., 1915, 71, 495—500)—The presence of 
invertase in potato leaves was confirmed. The degradation of 
sugar by the ferment is a unimolecular reaction, and the velocit 
constant is proportional to its concentration. ‘Bhe juice expresse 
by low pressure is more powerful as regards invertase action thafi 
that expressed by high pressures. The reason forsthis phenomenon 
has not yet been ascertained. 8. B. 8. 
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The Complex Carbohydrates and Forms of Sulphur in 
Marine Alge of the Pacific Coast. D. R. Hoaaianp and L. L. 
Lies (J. Biol. Chem., 1915, 28, 287—297).—The carbohydrates of 
Macrocystis pyrifera and Iridaea laminartoides were investigated. 
From the acid-precipitate complex known as “algin” a_pent- 
osazone closely resembling J/-xylosazone was prepared; in the 
alcohol-insoluble carbohydrate fraction of Macrocystis, a methyl 
pentose having the properties of fucose is present; a similar frac- 
tion from Jridaea yielded only galactose. Marine alge as exempli- 
fied by Ulva fasciata have a high sulphur content, and estimations 
are presented of the sulphur held in various forms. W. D. H. 


Plant Chemistry. P. Q. Kercan (Chem. News, 1915, 112, 
295—296).—Qualitative organic analyses of hair moss (Poly- 
trichum commune), early purple orchis (O. mascula), and marsh 
marigold (Caltha palustris), estimations of ash, and of calcium, 
magnesium, phosphoric acid, sulphates, and chlorides in the ashes. 


N. H. J. M. 


Microchemistry of Plants. I. A Readily Crystallisable 
Tannin in Dionza muscipula. Hans Mouiscu (Ber. Deut. bot. 
Ges., 1915, 38, 447—451).—The stems and roots of Dionaea 
muscipula contain a crystalline tannin which can readily be 
obtained by treating sections with glycerol, with concentrated solu- 
tions of sugar, or with diluted mineral acids. N. H. J. M. 


The Measurement of Toxicity. W.J. V. Osrernour (J. Biol. 
Chem., 1915, 28, 67—70).—Toxicity is recommended to be 
measured by ascertaining the electrical conductivity of living 
tissues. Instead of determining the time necessary to cause death, 
which the curves show is approached asymptotically, the criterion 
selected should be some convenient point on the curve, for example, 
when half-way between the normal state and death is reached. 
It is also desirable to select a standard temperature for the observa- 
tions. The action of a large number of toxic substances follows 
the course of a unimolecular reaction. W. D. H. 


Principles of Crop Production. Epwarp Joun Russgwu (T., 
1915, 107, 1838—1858).—A lecture delivered before the Chemical 
Society on November 18th, 1915. J.C. W. 


The Identity of the Proteins Extracted from Wheat-flour 
by the Usual Solvents. C. H. Bamey and M. J. Buisn (J. Biol. 
Chem., 1915, 28, 345—357).—Extracts of flour with 1% solution 
of sodium chloride contained a large proportion (more than half) 
of gliadin in the total protein present. Ten per cent. solution of 
this salt, or 5% solution of potassium sulphate, contained about 
15% of protein in the form of gliadin; 50% alcohol extracts more 
gliadin than 30% or 70% alcohol, and the extraction is not complete 
unless the temperature is raised to 83° for three hours; in these 
extracts 93% of the nitrogen is present as gliadin. The amount of 
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non-gliadin proteins extracted by 50% alcohol was constant, regard- 
less of their amount in the flour. The separation of gliadin from 
non-gliadin proteins by heat coagulation was not quantitative, 
considerable amounts of gliadin not being coagulated by boiling. 
W. D. H. 


Influence of Potassium Ferrocyanide on the Growth of 
Plants. E. Hasexuorr (Bied. Zenir., 1915, 44, 474—475; Landw. 
Jahrb., 1914, 47, 338).—The results of pot experiments with beans 
in which potassium ferrocyanide (0°5 and 1 gram) was added to 
the soil (25 kilos.) showed that in a loam soil the production of 
both seed and straw diminished, whilst in a sandy soil only the 
yield of straw was reduced. 

In water-culture experiments, also with beans, the results were 
less definite. It was, however, shown that the toxic action of 
potassium ferrocyanide begins when the solution contains 0°1—0°5 


gram per litre, and that the latter amount is strongly toxic. 
N. H. J. M. 


Action of Sulphur on Plant Production. Tu. Preirrer and 
W. Simmermacuer (Bied. Zentr., 1916, 45, 18—20; Fiihling’s 
Landw. Zeit., 1915, 64, 243)—Application of sulphur to oats 
grown in plots on a soil containing plenty of organic matter failed 
to increase the yield and the amount of nitrogen taken up. Similar 
results were obtained with sugar-beet grown on the same soil with- 
out further applications of sulphur. N. H. J. M. 


Relation of Sulphur to Soil Fertility. O. M. Suepp (Kentucky 
Exper. Station, Bull. 188, Dec., 1914).—The results of soil culture 
experiments showed that addition of sulphur and calcium sulphate 
resulted in a decided increase in the yields of tobacco, soja beans, 
and turnips, whilst clover did not seem to be benefited. In the 
case of beans, the best results were obtained with sulphur. Several 
sulphates gave good results with mustard, and in some cases with 
radishes. 

In sand cultures with lucerne, the best results were obtained 
with magnesium, iron, sodium, potassium, and ammonium sulphates, 
and good results were obtained with sulphur. 

When sulphur is employed, the soil must contain calcium 
carbonate in order to neutralise the acidity produced by oxidation. 

N. H. J. M. 


Adsorption Power of Soil. II. Paut Routanp (Bied. Zentr., 
1915, 44, 575; Internat. Mitt. Bodenk., 1915, 5, 102).—The red 
soil is a silicate which, in contact with water, forms numerous 
colloids, as is shown by its power of adsorbing complex dyes, such 
as aniline-red, aniline-blue, methyl-violet, etc. As in the case 
of clay soils, the adsorptive power of the red soils is greater with 
blue and violet dyes than with red and green dyes, and least with 
brown and yellow dyes. The colorimetric method can accordingly 
be employed for estimating the colloids of red soils. 

N. H. J. M. 
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Organic Chemistry. 


Process for Accelerating and Assisting the Fixation of 
Acetylene in Chemical Reactions Requiring the Presence of a 
Catalyst. G. Borreau (Fr. Pat. 475853 ; from J. Soc. Chem. Ind., 
1916, 35, 72).—The fixation of acetylene takes place more quickly 
and completely, and with less tendency to form tarry matters, 
when the catalyst is formed in presence of the reacting sub- 
stance. Thus in the preparation of ethylidene diacetate from 
- acetic acid and acetylene, instead of adding mercuric sulphate as 
such, it is formed by dissolving the oxide in the acetic acid and 
then adding the requisite quantity of sulphuric acid. G. F. M. 


Interaction of Methylene Iodide and Silver Nitrate. C. R. 
MarsHALL and Exvizasetu Gitcurist (Proc. Roy. Soc. Edin., 1915, 
35, 227—231)—-When methylene iodide is mixed with an 
equimolecular quantity of alcoholic silver nitrate solution, a 
crystalline precipitate of the composition AgNO;,CH,I, separates 
almost immediately (compare Scholl and Steinkopf, A., 1907, i, 
116; Donnan and Potts, T., 1910, 97, 1895). For the formation 
of this substance, the silver nitrate solution should not be weaker 
than decinormal, and gives the best results when saturated. The 
crystalline product, which is best preserved under an alcoholic 
solution of silver nitrate, decomposes slowly in the air, giving a 
residual mixture of silver iodide and silver nitrate. When heated, 
it decomposes at 79—80° with evolution of iodine and nitrous 
fumes. Water causes decomposition, with formation of nitric 
acid, formaldehyde, formic acid, and silver iodide, together with 
some of the unaltered constituent substances, the change being 
facilitated by the addition of an alkali hydroxide. Potassium 
cyanide solution effects the liberation of the methylene iodide with 
simultaneous formation of potassium argentocyanide. 

From the fact that in alcoholic solution the conductivity of the 
above additive compound does not differ materially from that of 
the corresponding solution of silver nitrate, it appears probable 
that in alcoholic solution the substance is almost entirely resolved 
into its constituents. D. F. T. 


Esters of tert.-Trichlorobutyl Alcohol and their Pharmacology. 
R. Wotrrenstetn, A. Lozwy, and M. Bacustez (Ber., 1915, 48, 
2035—2043).—The idea of administering a phenol in the form of 
an ester which slowly hydrolyses in the alkaline fluid of the intes- 
tine has occasionally been extended to alcohols. It has been 
assumed that, just as the corrosive action of a phenol can be 
masked and the pharmacodynamical value be slowly and continu- 
ously brought out by using an ester, so the esters of alcohols would 
have an additional pharmacological advantage over their com- 
ponents. As a matter of fact, however, such compounds as the 
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nitrate and acetate of glycerol are known to act quite differently 
from either component, and as most alcohols are so indifferent in 
themselves, they can scarcely be expected to lend any typical 
activity to their esters. The authors have therefore studied a 
number of esters of gem.-trichloro-tert.-butyl alcohol, OH-CMe,°CCl,, 
which is a powerful narcotic. It is found that most of the esters 
are unchanged in the organism, however, and that they frequently 
have a totally different action from the alcohol, usually causing 
convulsions. 

gem.-Trichloro-tert.-butyl alcohol is remarkable in many chemical 
respects. It seems very indifferent towards dehydrating agents, 
sulphuric acid decomposing it like a hydroxy-acid, namely, with the 
evolution of carbon monoxide. Like chloral, it restores the colour 
to Schiff’s reagent, and forms a hydrate. No sodium compound is 
known, and an attempt to prepare one, using the granulated 
metal, resulted in an explosion. 

The esters were usually made by the interaction of the acid 
chloride and the alcohol in the presence or absence of a tertiary 
base, but some could be obtained by merely warming the acid and 
the alcohol together. gem.-Trichloro-tert.-butyl acetate, 

CCl,-CMe,*OAc, 
was described by Willgerodt and Diirr under the name “ acetoxy- 
butyric trichloride” (A., 1889, 690). It is less narcotic, but more 
toxic than the alcohol. The propionate is a pale yellow oil, b. p. 
88—90°/14 mm., and is still less narcotic; the isovalerate, b. p. 
108—110°/20 mm., is a non-narcotic convulsant; the bromoiso- 
valerate, CHMe,*CHBr-CO,°CMe,*CCl,, b. p. 152°/17 mm., is a 
convulsant; the chloroacetate, m. p. 48°, and the trichloroacetate, 
long needles, m. p. 40°, are less active than the acetate. The 
diethylaminoacetate, NEt,*CH,-CO,*CMe,*CCla, prepared from the 
chloroacetate by the action of diethylamine, is an oil, b. p. 
142—145°/20 mm., which forms a crystalline hydrochloride and 
a platinichloride, platelets, m. p. 212°; the dimethylaminoacetate 
also forms a hydrochloride, rhombic plates, m. p. 220°; both esters 
are powerful narcotics. The piperidylacetate, 
C;H,),N-CH,°CO,°C,H,Cl,, 

is a very bitter oil, and is a convulsant and not a narcotic. The 
allophanate, NH,*CO-NH-CO,°C,H,Cls, m. p. 114°, is also a con- 
vulsant, although most allophanates are narcotics. The hydrogen 
malonate, CO,H*CH,*CO,°C,H,Cl;, six-sided platelets, m. p. 116°, 
and the malonate, m. p. 102—103°, are remarkable in that they 
are not toxic or narcotic, but lower the threshold of excitation. 
The aB-dibromo-B-phenylpropionate, CHPhBr-CHBr-CO,°C,H,Cls, 
m. p. 99—100°, is almost indifferent. J. C. W. 


Etherates of Magnesium Haloids. N. Domanicki (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1790—1792).—Etherates of magnesium 
bromide and iodide were prepared by Menschutkin (A., 1904, i 
215). Magnesium chloride forms a monoetherate, MgCl,,Et,O, 
which is obtained in white, acicular crystals, turning black and 
decomposing when heated, by the action of magnesium on either 
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an ethereal solution of a$-dichloroethane or a mixture of dry ether 
with sulphur chloride, Mg+8,Cl,+Et,O = MgCl,,Et,0+8,. Mag- 
nesium chlorobromide monoetheraie, MgClBr,Et,O, is obtained by 
the action of magnesium on an ethereal solution of a-chloro-y- 
bromopropane. A similar compound of magnesium chloro-iodide 
could not, however, be obtained, probably because magnesium 
chloride forms only a mono-etherate and magnesium iodide only 
a di-etherate. a. . FP. 


Kephalin. II. Brain Kepbalin. P. A. Levenzand C. J. West 
(J. Biol. Chem., 1916, 24, 41—53. Compare Levene and West, 
A., 1914, i, 12).—The discrepancy between the formula of kephalin 
as calculated from the identified constituents (compare Parnas, 
A., 1910, i, 4; 1913, i, 1253; Baumann, A., 1913, i, 1041; Renall, 
A., 1913, i, 1254) and the results of analysis appear to indicate 
either the presence of impurity or the existence of a constituent 
which has hitherto escaped detection. 

By submitting kephalin to treatment with various solvents, it 
was not found possible to alter the composition of the phosphatide, 
the analytical results agreeing with a formula C,H,,0,,NP, 
whereas the hydrolytic products suggest C,,H,0,NP. Conversion 
into, and recovery from, the lead salt also failed to effect any 
change in the composition of the original material. It is therefore 
probable that so-called kephalin contains some other substance in 
addition to the recognised components kephalinic acid, stearic acid, 
aminoethyl alcohol, glycerol, and phosphoric acid. The constituent 
which is unaccounted for may not form an essential portion of the 
molecule, but may be a very persistent impurity. 

By reduction of a solution in a mixture of ether and acetic 
acid, with hydrogen and colloidal palladium, kephalin is reducible 
to hydrokephalin, an almost colourless, amorphous powder. 

D. F. T. 


Glyceryl Ester of Tetrachlorotetraiodoterapic Acid. Jos 
J. Cerperras (Anal. Fis. Quim., 1915, 13, 439—441).—A substance 
isolated from cod-liver oil proved on analysis to be the glyceryl 
ester of tetrachlorotetraiodoterapic acid, C,;H;(C,;H,,0,Cl,I,)s. 

A. J. W 


Syntheses by means of Mixed Organometallic Derivatives 
of Zinc. Method of Preparation of a-Ketonic Acids. E. E. 
BuatsE (Bull. Soc. Chim., 1915, [iv], 19, 10—18. Compare 
Bouveault and Locquin, A., 1904, i, 551, 847, 848; 1905, i, 10).— 
a-Ketonic acids can be prepared by the following series of reactions. 
Ethyl oxalyl chloride is condensed with a-hydroxyisobutyric acid, 
and the crude acid product converted into its acid chloride by 
means of thionyl chloride. This acid chloride is then condensed 
with the requisite zinc alkyl iodide, and the mixed cycloacetal 
obtained is decomposed by alcoholic hydrochloric acid, the ethyl 
a-hydroxyisobutyrate and the ethyl ester of the a-ketonic acid 
being separated by fractional distillation. The ester is best hydro- 
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lysed by boiling with aqueous oxalic acid. The following example 
is given. ; 
Ethyl yr a chloride when condensed with a-hydroxyisobutyric 
acid yields ethyloxalylozyisobutyric acid, OEt*CO-CO,*CMe,CO,H, 
m. p. 83°, which gives a chloride, b. p. 120°5°/12 mm., and 
an anilide, m. p. 95°. The acid chloride when condensed with 
OKt-CO*C Pr-O-CO 
O Me, 
b. p. 123—124°/11 mm., which when boiled with 5% alcoholic 
hydrochloric acid gives ethyl butyrylformate, C,H,-CO-CO,Et, b. p. 
71—74°/12 mm. (compare Locquin, Joc. cit.), together with ethyl 
a-hydroxyisobutyrate and some diethylacetal of ethyl butyryl- 
formate, b. p. 96°/41 mm., which can also be prepared by the 
action of ethyl orthoformate on ethyl butyrylformate, and on 
hydrolysis with aqueous oxalic acid gives butyrylformic acid in the 
same way as ethyl butyrylformate. Ethyl butyrylformate, when 
isolated, has b. p. 70°5°/11 mm., and gives a phenylhydrazone, m. p. 
80—81°. Butyrylformic acid, obtained by hydrolysis of its ester, 
has b. p. 79°/12 mm. (compare Moritz, T., 1881, 39, 17), and gives 
a phenylhydrazone, m. p. 101—102° (Locquin, Joc. cit., gives 98°), 
a pnitrophenylhydrazone, brown needles, m. p. 205°, and a semi- 
carbazone, m. p. 220°. When boiled in alcoholic solution for half 
an hour with benzaldehyde and f-naphthylamine, butyrylformic 
acid yields a-phenyl-B-ethylnaphthacinchonte acid, 
N 


//N(\orn 
ween 
C-CO,H 


zinc propyl iodide yields the cycloacetai, 


W. G. 


Preparation of Formaldehyde from Methane. VEREIN Fir 
CHEeMIScHE INDUSTRIE IN Marnz (D.R.-P., 286731; from J. Soc. 
Chem. Ind., 1916, 35, 73).—Methane is oxidised to formaldehyde 
when it is passed, mixed with a large excess of air or oxygen, over 
a metal or metallic couple at 150—220°. Thus 3 parts of methane 
and 100 parts of moist air, when passed over copper. or silver or 
both at 150—200°, is partly converted into formaldehyde, and by 
means of a circulatory system the aldehyde is washed out with 
water, and the unchanged methane, mixed with more oxygen, 
returned to the catalyst. G. F. M. 


The Characterisation of Chloroketones. E. E. Braise (Bull. 
Soc. chim., 1915, [iv], 17, 425—428)—The chloro-ketones are best 
characterised by preparing their semicarbazones under suitable 
conditions. Owing to the unstable nature of these compounds, 
their melting points are not always sharp unless taken on a 
mercury-bath. The semicarbazones are best prepared by adding 
to the chloro-ketone semicarbazide hydrochloride (1—1°5 mols.) in 
aqueous solution, filtering, washing the precipitate with water and 
benzene or chloroform, and, without drying, crystallising the semi- 


a 
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carbazone from warm benzene. The semicarbazones of the 
a-chloro-ketones with aqueous potassium carbonate readily yield 
the semicarbazones of the corresponding keto-alcohols, and with an 
alcoholic solution of sodium acetate give the acetates of the latter 
semicarbazones. Under the above conditions, the dichloro-ketones 
of the type CHCl,*CO-R give normal semicarbazones, but with an 
excess of semicarbazide hydrochloride they yield disemicarbazones 
of the type CH(CH,ON;)-C(CH,ON;)R, whereas the dichloro- 
ketones of the type R-CCl,-CO-R’ always give the disemicarbazones, 
R-C(CH;ON3)-C(CHy ON,)R’. These disemicarbazones are in- 
soluble in all organic solvents except formic and acetic acids. 

Methyl chloroethyl ketone gives a semicarbazone, 

C,H,Cl-CMe:CH,ONg, 

micaceous plates, m. p. 143—145°, which is converted by aqueous 
potassium carbonate into the semicarbazone, 

OH-C,H,-CMe: eat. 
m. p. 202° (compare Kling, A., 1905, i, 172), and with alcoholic 
sodium acetate gives the semicarbazone, 

CH,°CO,°C,H,-CMe:CH,ONsg, 

m. p. 161°. 

Dichloromethyl ethyl ketone with 1 mol. of semicarbazide 
hydrochloride gives the semicarbazone, CHCl,*CEt:-CH,ON,, 
m. p. 142°, and with 3 mols. of semicarbazide in aqueous alcoholic 
solution gives ethylglyoxaldisemicarbazone, 

CH(CH,ON,)-CEt:CH,ON,, 
plates, m. p. above 230°. 

Methyl! aa-dichloroethyl ketone gives with free semicarbazide or 
its hydrochloride only diacetyldisemicarbazone, [CMe(CH;ONs):],, 
a sandy, crystalline precipitate, m. p. above 230°. 

Chloromethyl a-chloroethyl ketone gives a semicarbazone, 


CH,Cl-C(CH,ON,)‘CHCIMe, m. p. 114°. W. G. 


Ammonia Derivatives of the Sugars. P. A. Levene (J. Biol. 
Chem., 1916, 24, 59—62).—It has been recently suggested that the 
so-called glucosimines are in reality not imino-compounds at all, 
and that from a structural point of view a more correct term 
would be aminoglucosides (Irvine, Thomson, and Garrett, T., 1913, 
108, 238). An examination of glucosimine, galactosimine, 
xylosimine, and lyxosimine was made by comparing the nitrogen 
values obtained by the Kjeldahl process and by the van Slyke 
method with nitrous acid (A., 1912, ii, 1008). The results indicate 
the presence of a primary amino-group in the molecule, and thus 
confirm the view of Irvine, Thomson, and Garrett. Of the four 
compounds named, lyxosimine was found to be most stable and 
glucosimine least stable. D. F. T. 


The Biochemical Synthesis of Alkyl Glucosides. III. Mono- 
glucosides of Polyhydric Alcohols. Em. Bourquetor (Ann. 
Chim., 1915, [ix], 4, 310—379).—A more detailed account of work 
already published (compare A., 1903, i, 544; 1913, i, 323, 428, 
663, 747, 781, 989, 1080, 1305; 1914, i, 499, 662, 1080 ; 1915, i, 
76, 382, 674, 703, 829, 940, 1076). W.G 
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Modification of Starch by Gaseous Hydrogen Chloride. 
Francis C. Frary and Artraur C. Dennis (J. Ind. Eng. Chem., 
1915, 7, 214—216).—Results of experiments in which dry starch 
was treated with gaseous hydrogen chloride at temperatures vary- 
ing from 20° to 100° showed that for a given acidity there is a 
definite temperature range within which heating for thirty 
minutes will convert the starch into the soluble variety ; at higher 
temperatures the starch is rapidly converted into dextrin. 
Similarly, for a given temperature, the range of acidity within 
which a soluble starch is produced in definite, larger quantities 
of acid producing dextrin, whilst smaller quantities fail to pro- 
duce the soluble starch. The reaction does not, however, proceed 
in two stages; dextrin begins to be formed in small quantity as 
soon as the formation of soluble starch commences. A good white 
dextrin could be prepared by treating starch with gaseous hydro- 
chloric acid at 100° (the residual acid in the product would have 
to be neutralised), but the method is not well adapted to the 
production of soluble starch. W. P. S. 


Saccharification of Starch by AHydrofluoric Acid. Epuarp 
Kunz (Chem. Zentr., 1915, ii, 783; from ge Spiritusind., 1915, 
38, 295—296. Compare Deussen, A., 1905, ii, 311).—The hydro- 
lysing action of hydrofluoric acid on starch is _ one-seventeenth 
as great as that of hydrochloric acid. When the starch is boiled 
with the more dilute solutions of the acid, the attainment of a 
high degree of saccharification requires a disproportionately long 
time. The action of the pure acid is considerably weaker than 
that of the commercial acid, this being attributed to the presence 
in the latter of sulphuric and hydrofluosilicie acids, comparatively 
small admixtures of such acids causing marked increases in the 
saccharifying power. At higher pressures (and temperatures) the 
time of saccharification is curtailed, but the decomposition of the 
sugar is likewise facilitated. Increase in the proportion of the 
acid leads to rapidly increasing decomposition and reversion of the 
dextrose. T. H. P. 


Ethylaminochromi-compounds. Hs. Manpat (Ber., 1915, 
48, 2055—2057).—Among the co-ordinated cobalt and chromium 
compounds there are not many which contain primary aliphatic 
amines. Such are atts ida compounds, 

, R- ONO : 
| o-cnt "ED, p a 6) Ha 
(A., 1906, i, 814), and the products obtained by Lang with Carson 
and Joliffe (1903—1904) by the action of methylamine and ethyl- 
amine on chromium chloride. 

The author has now prepared some chromium salts of the chloro- 
purpureo-series. Thus, by the interaction of anhydrous ethyl- 
amine and chromium chloride at below 0°, he has obtained chloro- 
pentaethylaminochromichloride, |{CrCl(NH,Et),|Cl,, a red com- 
pound which gives characteristic precipitates with a number of 


reagents. J. C. W. 
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Aminoglucoheptonic Acid. P. A. Levene (J. Biol. Chem., 
1916, 24, 55—57).—-For the purpose of an investigation having as 
its aim the determination of the configuration of the amino-deriv- 
atives of the sugars, for example, glucosamine, aminoglucoheptonic 
acid was required. This substance, of which an amorphous copper 
salt has already been described (Neuberg, A., 1903, i, 74; Neuberg 
and Wolff, A., 1903, i, 319), was prepared by the interaction of 
glucosamine hydrochloride, hydrocyanic acid, and ammonia in 


aqueous solution, and was obtained in needles, m. p. 169° (corr.). 
D.. F. T. 


Dibutyramide and Dipropyltriazole with its Salts. W 
MituER (Monatsh., 1915, 36, 929—939).—The author has extended 
to butyric anhydride the process by which acetic anhydride has 
recently been made to yield diacetamide (Brunner, A., 1915, i, 
1007), but finds that for the production of a good yield of dibutyr- 
amide certain modifications are necessary. 

When potassium cyanate is gradually added to butyric anhydride 
at 120°, interaction ceases to occur before the theoretical quantity 
has been introduced ; as soon as this stage is reached it is necessary 
to cool and to remove the crystallised dibutyramide, when the 
butyric anhydride mother liquor can again be heated and treated 
with more cyanate. In this way, most of the anhydride can be 
finally converted into the secondary amide. 

Dibutyramide, NH(C,H;O),, prepared in this way forms a 
crystalline solid, m. p. 108°, and separates from benzene (probably 
with benzene of crystallisation) in needles, m. p. near 80°. By 
heating with semicarbazide hydrochloride and calcium butyrate at 
130°, it is converted into hydrazoformamide and dipropyltriazole, 
together with a small quantity of a crystalline, nitrogenous com- 
pound, m. p. 155°. The dipropyltriazole, purified by fractional 
distillation and recrystallisation, was obtained as hygroscopic 
leaflets, m. p. 67°5°; the silver and mercuric derivatives were 
obtained as crystalline solids; hydrochloride, apparently octahedral 
crystals, m. p. 133°. D. ¥. F. 


Preparation of Carbamide. Bapiscue Anitin & Sopa Fasrix. 


(Eng. Pat., 1914, 24042; from J. Soc. Chem. Ind., 1916, 35, 
71—72).—The formation of carbamide from ammonium carbamate 
is accelerated by the addition of neutral, acidic, basic, or saline 
catalysts, such as water (set free from ammonium carbonate), char- 
coal, sugar, gum, thiocarbamide, carbamide itself, oxides, and salts 
of alkali or alkaline earth metals, and various acids, either free or 
as ammonium salts. Thus ammonium carbamate (from solid 
carbon dioxide and liquid ammonia) mixed with 10—20% of 
normal ammonium carbonate and heated at 135—140° in closed 
vessels yields carbamide more quickly than when heated alone, and 


with better yield than from ammonium carbonate alone. 
G. F. M. 
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A New Series of Platinum Compounds Analogous to Cossa’s 
Salts. L. Tscnucarv and W. Lepeprnski (Compt. rend., 1916, 162, 
43—45).—By the action of acetonitrile on potassium platino- 
chloride Hofmann and Bugge (A., 1907, i, 489) obtained platinous 
chloride bisacetonitrile, PtCl,, 2CH,: CN. From the mother liquors 
of this reaction the authors have isolated another substance. To 
the aqueous filtrate the chloride of Reiset’s base I was added, and 
the precipitate treated with warm water containing a few drops 
of hydrochloric acid. A yellow solution was obtained from which 
Magnus’s salt separated, and from the filtrate, on cooling, the 
compound, (Pt4NH,)[PtCl,(CH,°CN)],, was deposited in quadratic 
plates. This, when warmed with an excess of hydrochloric acid, 
was decomposed, giving Magnus’s green salt, (Pt4NH,)PtCl,, 
chloroplatinous acid, and acetonitrile, which was in turn hydro- 
lysed. In aqueous solution with a solution of potassium platino- 
chloride in the presence of a little hydrochloric acid, the com- 
pound gave a potassium salt, K[PtCl,(CH,*CN)], from which the 
original compound was regenerated by the addition of the chloride 
of Reiset’s base I. When warmed with hydrochloric acid, the 
potassium salt was decomposed, forming potassium platinochloride, 
and with acetonitrile in neutral solution it yielded platinous 
chloride bisacetonitrile. 

From these experiments it follows that acetonitrile behaves in a 
manner analogous to ammonia and organic amine: towards platino- 


chlorides. W. G. 


Hydrolytic Products of Bimolecular isoValeryl Cyanide and a 
New Preparation of isoButyltartronic Acid. Joser PLATTNER 
(Monatsh., 1915, 36, 899—910).—Three methods of preparation 
have hitherto been applied to the bimolecular acyl cyanides, 
namely, the polymerisation of the simple acyl cyanides, especially 
under the influence of solid alkali hydroxide or of sodium, the 
action of the acid anhydrides on potassium cyanide, and the action 
of acyl chlorides on hydrogen cyanide in ethereal solution in the 
presence of pyridine. By one or other of these methods the 
bimolecular cyanides derived from the acetyl, propionyl, and the 
two butyryl radicles have been obtained, and the author has now 
extended the knowledge in this field by the preparation and 
examination of derivatives of bimolecular isovaleryl cyanide. 

Bimolecular isovaleryl cyanide was obtained by the interaction of 
tsovaleric anhydride and potassium cyanide in the cold, but the 
product was an oil, and could not be freed from admixed anhydride 
and acid. On treatment of the cyanide with hot hydrochloric 
acid there was liberation of carbon dioxide, and hydrolysis was 
therefore effected by treating in the cold with the calculated 
quantity of water mixed with sulphuric acid (1:7 by weight); in 
this way there was obtained, together with the corresponding uni- 
molecular amide, the bimolecular, isovaleryl formamide, 

CHMe,° CH,°C(CO-NH,),.*O-CO-CH."CHMe,, 
lustrous leaflets, m. p. 167°, which was further hydrolysed by boil- 
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ing dilute hydrochloric acid to tsobutyltartronic acid, 
CHMe,°CH,°C(CO,H),:0H, 
deliquescent, microscopic tablets, m. p. 107° with decomp. (compare 
Guthzeit, A., 1882, 239); the lead, silver, barium, and phenyl- 
hydrazine salts were obtained as crystalline solids, the last having 
m. p. 136° (decomp.). 
isoValerylformamide (a-keto-y-methylvaleramide), 
CHMe,°CH,*CO-CO-NH,, 
obtained in the preparation of the bimolecular compound, and pro- 
duced in better yield by using for the hydrolysis of the dicyanide a 
cold mixture of sulphuric acid and water in the proportions 70:5, 
forms large tablets, m. p. 60°. This substance on hydrolysis with 
warm dilute hydrochloric acid gave a-keto-y-methyl-n-valeric acid, 
an uncrystallisable syrup which was analysed as the silver salt, a 
yellowish-white, granular, crystalline powder, and as the phenyl- 
hydrazone, yellow, silky needles. RA. ome 


Syntheses of {Hydrocarbons in the Aryl and cycloHexane 
Series. Paut Sapatier and Marcet Murat (Ann. Chim., 1915, [ix], 
4, 253—309).—A résumé of work already published (compare A., 
1903, i, 393, 453, 454, 733; 1905, i, 254, 267, 333, 401, 587; 1907, 
i, 587, 747; 1910, i, 668, 669; 1912, i, 353, 414, 547, 617, 757; 
1913, i, 255, 330, 362, 468, 700, 716, 845; 1914, i, 168, 323, 400, 
404, B47, 548, 1068 ; ii, 276, 729). W. G. 


Aromatic Nitro-derivatives. V. Reactivity of the Nitro- 
group in Aromatic Compounds. Micuere Giva (Gazzetta, 1915, 
45, ii, 348—362. Compare A., 1915, i, 659)—-The compound, 

Pee iN’): eee NO-ONa, prepared by the action of 
= Rr ws on s-trinitrobenzene in acetone solution, forms 
reddish-brown crystals exploding when heated, and yields the 
original trinitrobenzene when treated with acid. 

The following further systems have been ae thermally. 
With m- dinitrobenzene—diphenylamine, : 4 -dinitrotoluene— 
diphenylamine, and 2:4 Wr rer A i 98 com- 
pounds are formed which dissociate in the fused state, but in no 
case is any indication obtained of the formation of a compound 
with a definite melting point. The system m-dinitrobenzene— 
acenaphthene forms a compound, m. p. 72°3°, containing 50 mols. % 
of each component and two eutectics. 2:4-Dinitrotoluene— 
acenaphthene yields a similar compound, m. p. 61° (compare 
Buguet, A., 1910, i, 105). 2:4:6-Trinitrotoluene—acenaphthene 
yields a compound, m. p. 109°7°, which may be obtained in shining, 
yellow needles by crystallising a fused mixture of the components 
in molecular proportions from alcohol (compare Buguet, loc. cit.). 

To the saline products of nitro-derivatives which were described 
by Hantzsch, and do not give the original nitro-derivatives when 
treated with an acid, constitutional formule such as those of 
Angeli (A., 1898, ii, 216) or Meisenheimer (A., 1902, i, 795) can 
scarcely be attributed. In these cases the nitrogen of the nitro- 
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group also exerts a function, and becomes less strongly linked to 
the carbon atom of the aromatic nucleus, a less stable complex 
resulting; it is, indeed, found that all these substances explode 
more or less readily when heated. With sodium ethoxide, m- 
dinitrobenzene forms only the compound C,H,(NO,).,NaOEt; 
2:4-dinitrotoluene gives the compounds C,H,;Me(NO,).,NaOH and 
C,H,Me(NO,),,2NaOEt, EtOH, and 2:4:6-trinitrotoluene the com- 
pound C,H,Me(NO,),,NaOEt. a 


An Anisotropic Aqueous Solution. HAkan Sanpgvist (Ber., 
1915, 48, 2054—2055).—-For every concentration there is a definite 
point at which solutions of 10-bromophenanthrene-3(or 6)-sulphonic 
acid (A., 1913, i, 846) become clear or turbid, as the case may be. 
Thus, a 0°5V-solution shows a sharp transition at 22°83°, a 0°319N- 
solution at 9°47°. The agreement between the points at which 
the solutions become clear or turbid shows that the turbid phase 
is not a supersaturated solution. The microscope reveals it to be 
rather a “liquid crystal.” J.C. W. 


The Resolution of Asymmetric Quinquevalent Nitrogen 
Compounds. Josepn Rettty (Proc. Camb, Phil. Soc., 1915, 18, 
177).—Weak acids like tartaric or camphoric sometimes effect the 
resolution of quinquevalent nitrogen derivatives when stronger 
acids, such as B-camphorsulphonic or a-bromocamphor-z-sulphonic, 
fail, and vice versé. The active phenylbenzylmethylallyl- 
ammonium iodide originally obtained by Pope and Peachey (T., 
1899, 75, 1127) was obtained by fractional crystallisation of 
phenylbenzylmethylallyl d- or /-8-camphorsulphonate, and subse- 
quent decomposition of the resulting product with potassium iodide. 
The resolution is much more difficult if a-bromocamphor-z- 
sulphonate is used. It has been suggested that this selective action 
may be due to racemisation or to hydrolytic dissociation of the 
salts, but the author considers that similar solubilities of the 
dBdA and /BdA compounds is a more likely explanation. By 
the action of anhydrous silver d- and Jla-bromocamphor-r- 
sulphonates and d- and /-phenylbenzylmethylallylammonium iodides 
under different conditions, the compounds dBdA, dB/A, /BI/A, 
and /BdA were obtained. These compounds are of the same 
order of stability as the corresponding 8-camphorsulphonates, and 
show only a very slight tendency to racemise at the ordinary tem- 
perature in water. The first-mentioned compound can be recrystal- 
lised from dry ethyl acetate without change of activity, but on 
recrystallisation from alcohol a slight fall, and on crystallisation 
from chloroform a greater fall in rotation was observed. 

T. S. Pa. 


Preparation of Diaminodiphenylcarbamidetetrasulphonic 
Acid. Farspwerke vorm. Meister, Lucius, & Brinina (D.R.-P. 
286752; from J. Soc. Chem. Ind., 1916, 35, 36).—A diamino- 
diphenylcarbamidetetrasulphonic acid in which the sulphonic 
groups are in the meta-position to the carbamide residue is obtained 
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by the action of carbonyl chloride on pphenylenediaminedi- 
sulphonic acid in presence of a substance capable of combining 
with an acid. In the azo-dyes derived from this acid the sulphonic 
groups will occupy the ortho-position to the azo-group, in which 
position they exert a favourable influence on the affinity of the 
dye for cotton and its fastness to light. G. F. M. 


Action of Derivatives of Phenols on Ethyl! Diazoacetate. II. 
G. Catcacni (Gazzetta, 1915, 45, ii, 362—368)—By the method 
previously employed (A., 1915, ii, 14), the author has investi- 
gated at the ordinary temperature the hydrogen-ion concentration 
of saturated aqueous solutions of o-, m-, and p-nitrophenols, a- 
and §-naphthols, tribromo- and trichloro-phenols, rosolic acid, 
phenolphthalein, alizarin and helianthin, and of an W/10-solution 
of pchlorophenol and an NV /20-solution of picric acid; the water 
used had the conductivity 1°5 x 10-® In some cases, constant con- 
ductivity could not be attained, and in others the values found are 
extremely small, owing to the very slight solubilities. For those 
of the compounds with which satisfactory results were obtained 
the results are as follows: pchlorophenol, A =0°0001072, 
C,,=0°0;2784; picric acid, K=0°2061, C,=0°005353; o-nitro- 
phenol, K =0°0005485, C,,=0°0,1425; pnitrophenol, K =0°001230, 
C’,,=0°0,3195 ; helianthin, K =0°001226, C,,=0°0,3184. The values 
of C, given are not very accurate, owing to the lack of strict 
proportionality between K and C,,. The specific conductivities at 
25° are: picric acid, 0°003631; p-chlorophenol, 0°0,;2341; o-nitro- 
phenol, 0°0;4960; pnitrophenol, 0°0,1373; helianthin, 0°0,1923; 
a-naphthol, 0°0;327; $@naphthol, 0°0;2336; trichlorophenol, 
0°0;5215; tribromophenol, 0°0;3252; alizarin, 0°0;1992. In the 
case of derivatives of phenol, the acidity depends on the nature 


and number of the groups introduced into the molecule. 
ae eo BD 


88-Dinaphthol and 2-Hydroxy-a-naphthyl 8-Naphthyl Ether. 
O. Hinssere (Ber., 1915, 48, 2092—2095. Compare A., 1915, i, 
810).—A reduction product, m. p. 197°, was recently obtained 
from dehydro-B-naphtholsulphone which was supposed to be a 
BB-dinaphthol. It is now found that it gives only mono-acyl deriv- 
atives, and from its mode of formation and properties it is regarded 
as 2-hydroxy-a-naphthyl B-naphthyl ether, OH-C,,H,*O-C,,H,. 
The acetate has m. p. 115°, and retains solvent acetic acid some- 
what firmly, whence it was originally regarded as a diacetate. 
The m-nitrobenzenesulphonate, Cy 9H,,0°O°SO,°C,H,-NO,, forms 
colourless clusters of needles, m. p. 139°, and the p-nitrobenzoate 
erystallises in pale yellow rosettes, m. p. 154°. 

An attempt was made to synthesise the compound by condensing 
1-bromo-8-naphthol with 8-naphthol in the presence of a solution 
of sodium in dilute methyl alcohol, but the product of the reaction 
was B8-dinaphthol, m. p. 216°. This dinaphthol was also prepared 


by heating 1-bromo-8-naphthol with copper powder at 230°. 
J.C. W. 


k* 2 
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Preparation of Aromatic Tellurium Compounds. Kari 
LEDERER (Ber., 1915, 48, 2049-2054. Compare A., 1915, i, 1056). 
—Further examples of the preparation of tellurides and ditellurides 
by the action of tellurium dihaloids on magnesium aryl haloids. 
The p-anisyl and p»phenetyl tellurides obtained in this way differ 
from those obtained by Rohrbaech (A., 1901, i, 273) by reducing 
the products of the action of tellurium tetrachloride on the two 
ethers (Rust, A., 1898, i, 137) with zinc. It is believed that the 
earlier compounds are not para-substituted tellurides, but 
methylene compounds, thus: 

2C,H,-OMe + TeCl, —> TeCl,(CH,"OPh), (Rust) ; 
—> Te(CH,°OPh), (Rohrbaech). 

Magnesium p-tolyl bromide reacted with tellurium dibromide 
or di-iodide to give a little di-ptolyl, some resinous di-ptolyl 
ditelluride, and chiefly di-ptolyl telluride, which was purified by 
conversion into the dibromide, and reducing this by sodium 
sulphite. It had m. p. 69—70° and b. p. 211—212°/18 mm. (com- 
pare Zeiser, A., 1895, i, 512). Magnesium o-tolyl bromide was also 
treated with tellurium dichloride or dibromide, and di-o-tolyl 
telluride was obtained with m. p. 37-—38°, b. p. 202—203°/15 mm. 

ibid.). 
( Anisole and phenetole were heated with tellurium tetrachloride 
until solid products were obtained, and these were reduced to 
tellurides by means of sodium hyposulphite. The telluride from 
anisole formed dark red needles, m. p. 50°; the phenetole com- 
pound orange-red leaflets, m. p. 64°. The anisole derivative was 
warmed with methyl iodide, and the product was converted into 
a picrate, which seems to be anisyldimethyltelluronium picrate, 
TeMe,°C,H,0,C,;H,0(NO,),, yellow crystals, m. p. 126—127°. The 
elimination of one anisyl residue on methylation is evidence in 
favour of the assumption that the tellurium is attached to the alkyl 
group in these tellurides. J.C. W. 


Isomerisation of cycloPentylcarbinol on Conversion into 
Halogen Derivatives. 8S. 8S. Namerxrn and (Miue.) O. N. Morozova 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1607—1610).—It has been 
previously shown (A., 1912, i, 172) that the action of fuming 
hydriodic acid on cyclopentylcarbinol, and reduction of the result- 
ing iodo-derivative by means of zinc dust in aqueous alcohol, yields 
a product containing cyclohexane. Further experiments on this 
question have now been carried out in the following manner. 
cycloPentylearbinol was converted in various ways into the corre- 
sponding haloid derivatives, which, after distillation under 
diminished pressure, were converted by the Grignard reaction into 
the organo-magnesium compound, the latter being then transformed 
by the action of oxygen, etc., into the alcohol. The properties of 
this alcohol and of its urethane were compared with those of the 
original alcohol, and the formation of adipic acid by oxidation of 
the final alcohol with nitric acid was also investigated. 

The results show that, in aqueous solution, hydrochloric, hydro- 
bromic, or hydriodic acid causes partial isomerisation of the five- 
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membered ring-system of cyclopentylcarbinol into a six-membered 
one at 100—105°. The extent of the isomerisation is in all cases 
of the order of 50%, and appears to depend but little on the nature 
of the halogen hydracid. Less marked, but undoubted, isomerisa- 
tion takes place when the cyclopentylcarbinol is treated with 
iodine and red phosphorus. Since such a stable alicyclic system as 
that of cyclopentane is so easily isomerised under the influence of 
halogen hydracids, the question arises whether the same may not 
occur under similar conditions with the analogous cyclohexane. 

a Bi, 2 


P: oduction of o-Sulphamidobenzoyl-p-phenetidine. CuEmiscue 
Fasrik vorM. Sanpoz (Eng. Pat., 1915, 9511; from J. Soc. Chem. 
Ind., 1916, 35, 72).—o-Sulphamidobenzoyl-p-phenetidine is ob- 
tained as a crystalline powder by heating pphenetidine with 
o-benzoylsulphimide or with methyl or ethyl o-sulphamidobenzoate 
for some hours at 120° out of contact with air, and, after boiling 
with water, treating with sodium carbonate to slight alkalinity. 
It is non-poisonous, has antipyretic and hypnotic properties, and 
although comparatively easily saponified by dilute alkalis, is 
resistant to dilute acids. G. F. M. 


The Action of Sunlight on the Cinnamic Acids. A. W. K. bE 
Jone (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 751—756). 
—The author finds that the methods described by Erlenmeyer and 
Barkow (A., 1906, i, 429) for the preparation of a- and £-storax- 
cinnamic acids are not entirely satisfactory, and, indeed, the method 
for the conversion of the a-acid into the B-isomeride by heating 
above the m. p. of the former is stated not to achieve the desired 
result. According to the author’s experience, the B-acid is most 
conveniently obtained by pouring an alcoholic solution of the 
a-isomeride, saturated at the ordinary temperature, into a large 
quantity of water. It may also be obtained by allowing warm 
solutions of cinnamic acid to crystallise, the lower the temperature 
of crystallisation the more favourable being the conditions for 
the formation of the B-acid. Experiments on the spontaneous 
change of the B-acid into the a-isomeride indicate that both at the 
ordinary temperature and also at higher temperatures the former 
acid is metastable. 

On the assumption that in the solid condition these acids exist 
in a bimolecular condition, the author suggests the structures 


CHPh-CH,-CO 
°<CO-CH,-CHPh> © 24 


CHPh:CH-C(0H)<G>C(OH)-CH:CHPh 
for the a- and f-acids respectively. This view receives confirma- 
tion from the fact that the solid potassium, calcium, and barium 
salts of either the a- or the f-acid, when exposed to light, yield 


only §-truxillic acid, which result indicates that only the 
B-isomeride is capable of forming salts. D. F. T. 


os 
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The Nitration of Phenylpropiolic Acid. 8. Reicn (Compt. 
rend., 1916, 162, 129—130).—Phenylpropiolic acid can be nitrated 
without the side-chain being oxidised if the acid is added in small 
portions to nitric acid (D 1°50) at —20°. The product of the 
nitration is pnitrophenylpropiolic acid. If the nitration is 
effected at 0°, a small amount of o-nitrophenylpropiolic acid is also 
obtained. In neither case could any m-nitrophenylpropiolic acid 
be detected. The group -CiC-CO,H thus orientates the -NO, group 
into the para-, and secondarily into the ortho-position. In this 
respect phenylpropiolic acid resembles cinnamic and _pheny]l- 
propionic acids in its behaviour. W. G. 


Abietic Acid. Prrrer Poorn (Chem. Zentr., 1915, ii, 790; from 
Farbenzett., 1915, 20, 1056—1059).—A critical discussion of 
publications dealing with the constitution of abietic acid. 


Zz. H, P. 


Phenyl Propyl Ketone. E. Graziano (Gazzetta, 1915, 47, 
390—396).—Phenyl propyl ketone (compare Senderens, A., 1910, 
i, 179) forms colourless crystals, m. p. 11°, b. p. 231°/727 mm., 
DY 0°992, and yields a highly fluorescent solution with concen- 
trated sulphuric acid. Its 0-tolylhydrazone, 

CPhPr:N-NH-C,H,Me, 
is an oil, and its p-tolylhydrazone forms colourless or faintly 
yellow needles, m. p. 72°. The s-y-cumylhydrazone, 
CPhPr:N-NH-C,H,Mes, 
forms colourless or faintly yellow needles, m. p. 105°. The 
as.-m-rylylhydrazone, CPhPr:N-NH:C,H,Me,, forms colourless or 
pale yellow needles, and, like the two preceding compounds, is 
moderately stable in alcoholic solution, but unstable in the solid 
state, determination of the melting point in this case being 
impossible. 

The oxime undergoes the following series of transformations: 
CPhPr:NOH — CPhPr:NC]l — CPrCl:NPh — OH-CPr:NPh 
—> C,H,CO-NHPh — NH,.Ph+C,H,-CO,H, so that it has the 
C3Hy CCH, 

N-OH 

The energetic action of nitric acid on the ketone yields benzoic 
and propionic acids, but when the action is moderated (compare 
Fileti and Ponzio, A., 1895, i, 499) the products appear to contain 
phenyl ethyl diketone and a dinitroso-derivative decomposing 
violently at 100° with evolution of nitrous vapours. Zs Bue Bs 


configuration 


Stereochemistry of the Quinone-oximes. F. Kreurmann (Ber., 
1915, 48, 2021—2035).—An account of some orienting work on 
the quinone-oximes, completed in 1902 in extension of earlier work 
(A., 1900, i, 180). 

VII. Monoximes of the 3-Halogeno-2:5-toluquinones. [With 
F. Mussmann and Carto Faccurinetti.]|—The preparation and 
reactions of 3-iodo2:5-toluquinone monoxime have already been 
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described (A., 1889, 993), and an account of the chloro- and bromo- 
compounds is now given. 

3-Chloro-2 : 5-toluquinone, prepared by oxidising dichloro-o-cresol 
with chromic and acetic acids, was converted into 3-chloro-2:5- 
toluquinone-5-oxime, O:C;H;Cl°N-OH, which crystallised in glisten- 
ing, pale yellow leaflets, and yielded an acetyl derivative, 
C,H,O,NCl, which crystallised in two forms, namely, pale yellow, 
stable needles, m. p. 72°, and stout, amber-coloured prisms, m. p. 
62°. The oxime was reduced by means of stannous chloride to 
3-chloro-5-amino-o-cresol, colourless needles, m. p. 137°, which 
quickly darkened in the air, and also oxidised by means of cold 
dilute nitric acid to 3-chloro-5-nitro-o-cresol, pale yellow prisms, 
m. p. 122°. 

3-Bromo-2 :5-toluquinone was obtained from dibromo-o-cresol in 
long, orange-yellow needles, m. p. 93°5°, and converted into 
3-bromo-2 : 5-toluquinone-b-oxime, CyH,O,NBr, which crystallised 
in lemon-yellow leaflets, and yielded two acetyl derivatives, the 
stable one having m. p. 74°, the labile one m. p. 71°. The oxime 
was reduced to 3-bromo-5-amino-o-cresol, needles, m. p. 142° (hydro- 
chloride, colourless needles; acetyl derivative, needles, m. p. 165°), 
and oxidised by cold dilute nitric acid to 3-bromo-5-nitro-o-cresol, 
m. p. 120°5°, and by hot dilute nitric acid to 3:5-dinitro-o-cresol, 
yellow needles, m. p. 85°5°.° 

VIII. Diorime of 4-Chloro-2:5-toluquinone and the Monoximes 
of 4:6- and 3: 6-Dichloro-2 :5-toluquinones. [With GiusEppr SiLva 
and Cornetius Keteti.]}—Both modifications of 4-chloro-2:5- 
toluquinonemonoxime (A., 1899, i, 128) yielded the diozime, 
C,H,O,N,Cl, when boiled with an excess of hydroxylamine hydro- 
chloride in concentrated alcoholic solution, with the occasional addi- 
tion of sodium carbonate. The dioxime was obtained as a micro- 
crystalline powder, decomp. about 240°, which formed a sodium 
salt, in stout, golden-yellow prisms, and yielded only one diacetyl 
derivative, C,,H,,0O,N.Cl, in stout prisms, decomp. about 185°. It 
was reduced to 4-chlorotolylene-2:4-diamine, which was character- 
ised by the hydrochloride, CH,°C,H,Cl(NH,).,2HCI, and the 
diacetyl compound, silky, snow-white needles. The dioxime was 
also oxidised by means of an alkaline solution of potassium ferri- 
cyanide to 4-chloro-2:5-dinitrosotoluene, a lemon-yellow powder, 
decomp. 163—165°, and this was oxidised by warm concentrated 
nitric acid to 4-chloro-2:5-dinitrotoluene, which crystallised in 
stout, amber-yellow prisms, m. p. 107°. 

4-Chloro-2 :5-toluquinone was treated with fuming hydrochloric 
acid, when it yielded a mixture of di- and tri-chloroquinols. This 
was oxidised, and 4:6-dichloro-2:5-toluquinone was isolated from 
the product in golden-yellow leaflets, m. p. 85—-86°, which yielded 
4 :6-dichloro-2 : 5-toluquinone-2-orime, O:C-H,Cl,:N-OH, pale yellow 
needles. The oxime formed a benzoyl derivative, m. p. 154°, was 
oxidised by dilute nitric acid to 2:4-dichloro-6-nitro-m-cresol, long, 
pale yellow, glistening needles, m. p. 128°, and converted by means 
of stannous chloride into 4: 6-dichlorotoluquinol. 

3-Chloro-2 :5-toluquinone was converted, as above, into 3:6- 
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dichloro-2 : 5-toluquinone, leaflets, m. p. 76°, with alcohol of crystal- 
lisation in long, golden prisms, m. p. 67°, and this yielded the 
corresponding qguinol, C;H,0,Cl,, needles, m. p. 85°, which formed 
a diacetate, m. p. 110°5°. The quinone gave rise to 3: 6-dichloro- 
2 :5-toluquinone-5-oxime, pale yellow needles, m. p. 135° (decomp.), 
and this formed an acetyl derivative, C,H,O,;NCl,, compact, 
rhombic, pleochroic crystals [a:b :¢=0°86265:1:1°1592], m. p. 85°. 
The oxime was also reduced to 3:6-dichloro-5-amino-o-cresol, stout 
needles, m. p. 128° (diacetyl derivative, m. p. 129°), and oxidised 
to 3:6-dichloro-5-nitro-o-cresol, pale yellow crystals, m. p. 135° 
(acetate, m. p. 98°). J.C. W. 


Acenaphthenequinonearylhydrazones. <A. Cruto (Gazzetta, 
1915, 45, ii, 329—335).—Acenaphthenequinonephenylmethyl- 
hydrazone (compare Auwers, A., 1911, i, 171) may be obtained 
directly from methyl sulphate and acenaphthenequinonephenyl- 
hydrazone, Auwers’s view that the latter is a true phenylhydrazone 


of the formula wa. and not a hydroxyazo-compound 


of the structure OH< on being thus confirmed. Various 
other arylhydrazones of acenaphthenequinone have been prepared, 
their N-methyl derivatives, that is, the arylmethylhydrazones, 
being in some cases obtained by the action of methy] sulphate. 

Acenaphthenequinone-o-tolylhydrazone, 

C,,H,O°:C:N-NH-C,H,Me, 

forms shining, red needles, m. p. 175°, and dissolves in concentrated 
sulphuric acid, giving an intense blue coloration. The m-toly/l- 
hydrazone forms small, shining, yellow prisms, m. p. 134°, and 
gives a deep red solution in concentrated sulphuric acid. The 
p-tolylhydrazone forms long, orange-red crystals, m. p. 163°, and is 
only slightly hydrolysed on prolonged boiling with concentrated 
hydrochloric acid. 

The as.-m-zylylhydrazone, C,,;H,O:C:N-NH-C,H,Me,, forms long, 
ruby-red prisms, m. p. 183°, and gives a reddish-brown solution in 
concentrated sulphuric acid. The as.-m-xylylmethylhydrazone, 
C,,H,O:C:N-NMe-C,H,Me,, forms small, red prisms, m. p. 157°. 

The y-cumylhydrazone, C,,;Hg0:C:N-NH°C,H,Me,, forms long, 
bright red needles, m. p. 292°, and dissolves in concentrated sulph- 
uric acid with a red coloration. 

The o-anisylhydrazone, CjgH,,O.N>, forms dull, deep red prisms, 
m. p. 218°, and in concentrated sulphuric acid yields an intense 
blue solution. The p-anisylhydrazone forms intense garnet-red 
needles, m. p. 157°, and in concentrated sulphuric acid gives a 
brownish-yellow solution showing intense blue fluorescence. 

The p-phenethylhydrazone, Co5H,g0,N>, forms minute, bright red 
needles, m. p. 151°, and dissolves in concentrated sulphuric acid, 
giving a yellow solution which shows blue fluorescence. 

The p-bromophenylhydrazone, C,gH,,ON,Br, forms minute yellow 
needles, m. p. 193°, and gives an intense ruby-red coloration with 
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concentrated sulphuric acid. The p-bromophenylmethylhydrazone, 


C,,H,,;0N,Br, forms shining, orange-yellow needles, m. p. 143°. 
x. MP. 


Synthesis of Terpineols and Terpins. ©. Wattacn [with Hans 
BerTHOLD, Louis AuGsPURGER, Hans WoERLITZER, and FRIEDRICH 
Poute] (Chem. Zentr., 1915, ii, 824—829; from Nachr. K. Ges. 
Wiss. Géttingen, 1915, 1—27)—{With Hans Berruorp.|—The 

Me 
saturated hydroxy-ketone, SC Ac, obtained as an inter- 
on” \—% 


mediate product in the oxidation of B-terpineol to 1 :4-methylcyclo- 
hexenyl methyl ketone, is also formed when the latter is hydrated 
by shaking with 4% sulphuric acid solution for six to eight weeks; 
it forms a semicarbazone, m. p. 197—198°. The dibromide, 
C,H,,OBr,, m. p. 61°, does not lose its bromine when treated with 
aqueous potassium hydroxide; when boiled with acetic acid, it 
undergoes marked resinification and yields a little p-tolyl methyl 
ketone. When reduced by means of nascent hydrogen, 1 : 4-methyl- 
cyclohexeny] methyl ketone yields the lower homologue of terpineol, 


Me >CHMe-OH (compare A., 1902, i, 803), which gives 


1 : 8-dihydroxy-1-methyl-4-ethylceyclohexane, C,H,,0., m. p. 94—95°, 
when treated with dilute sulphuric acid. Reduction of 1 : 4-methy]l- 
eyclohexenyl methyl ketone with palladium—hydrogen gives 


8-hydroxy-1-methyl-4-ethyleyclohexane, Me< CHMe-OH, b. p. 


203—205°, D!7 0°9110, m, 1°46405. Treatment of the 1:4-methyl- 
cyclohexenyl methyl ketone obtained from §-terpineol with mag- 
nesium methyl iodide leads to the formation of a-terpineol, which 
can thus be synthesised from the B-modification. Homo-a-terpineol, 
MeZ CMeEt-OH, b. p. 235—237°, D®® 0°9390, n, 1°4850, is 


‘ — 
similarly prepared by the action of magnesium ethyl iodide. When 


heated with sodium methoxide, the oily dibromide, C,,H,Br,°OH, 
yields a homologous pinol, which passes readily into the higher 
homologous cymene, 1-methyl-4-sobutylbenzene, C,H,Me-CHMeEt. 
Treatment of homo-a-terpineol with permanganate gives a trihydric 
alcohol, C,,Hj(OH)s, b. p. 140—150°/5 mm., difficult to purify. 


Me — 
The homol 1:8-terpin, SZ NcMe0H, m. p. 
e homologous pin asin J\_ pom m. p 
65—67°, is obtained by shaking homo-a-terpineol with dilute 
sulphuric acid. The homologous menthanol, 
Me{>CMeEt-OH, 


b. p. 106—108°/5 mm., or 223—225°/760 mm., D!® 09115, 
my, 1°4683, formed by reducing homo-a-terpineol with palladium— 
hydrogen, gives a phenylurethane, m. p. 115—120°, and seems to 


be a mixture. The homo-a-terpineol, Et >CMe,-OH, m, p. 
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92—-94°, b. p. 226—227°, D'8 0°943, nm, 1°4811, obtained from ethyl- 
nopinol (A., 1908, i, 429), is isomeric with that described above. 
The corresponding terpin, 1 :8-dihydrozxy-1-ethyl-4-isopropylcyclo- 


ct - 

hexane, S¢ ‘-CMe,:OH, m. p. 75—76° (with water of 
OH er ss 

crystallisation), is obtained by treatment with 5% sulphuric acid 

solution. 

[With Hans Berrnoip.|—The simple unsaturated alcohols 
described above were converted into aromatic hydrocarbons by 
treatment with bromine (1 mol.) in acetic acid and boiling until 
evolution of hydrogen bromide ceases. In this way, aterpineol 
dibromide yields cymene, b. p. 174—175°, D® 0°8575, np 1°4909; 
7-hydroxy-1-methyl-4-ethyl-Al-cyclohexene gives 1-methyl-4-ethy]l- 
benzene ; homo-a-terpineol or the homologous pinol (vide supra) 
yields 1-methyl-4-sobutylbenzene, and the homo-g-terpineol from 
ethylnopinol gives 1-ethy]-4-isopropylbenzene. 

[With Lovis AvespurGeR.}|—4-Methyl-1-propylcyclohexene, 


MeC Pr, prepared by heating 1-methyl-4-propyleyclohexan- 


4-ol with dilute sulphuric acid, was not obtained of constant boil- 
ing point. The fraction, b. p. 173—176°, yields a nitrosochloride, 
m. p. 134—135°, a nitrosate, m. p. 119°, and a nitrolpiperidide, 
m. p. 150—152°. Scission of hydrogen chloride from the nitroso- 
chloride gives the liquid oxime of 4-methyl-|-propylcyclohezxen-6- 
one (annexed formula), b. p. 220—223° (darkening), 95—98°/ 
12 mm., D® 0°9225, n, 1°4732; the semicarbazone, 

O C,,H,gON;, has m. p. 153—154°. Reduction of 

“fn *\ this ketone yields 1-methyl-4-propylcyclohexan-3-one 
Mee ge (normal menthone), C,H,O, b. p. 215—217°, 
nee D"® 0°8960, , 1°4511, which is a colourless liquid 
having no odour of menthone; its semicarbazone, C,,H,,ONs, m. p. 
149—152°, and oxime, m. p. 87—-88°, were prepared. Oxidation 
of the ketone by means of chromic acid gives a ketonic acid with 
the same number of carbon atoms; the semicarbazone of the acid, 
C,,H,,0,N3, has m. p. 156—158°. The hemicyclic hydrocarbon, 


1-methyl-4-propenylcyclohexane, MeC :CHEE, b. p. 173—174°, 


D® 0°8110, m, 1°4571, which is isomeric with 4-methyl]-l-propyl- 
cyclohexene (vide supra), is obtained by the method previously 
given (A., 1908, i, 405) from the condensation product of ethyl 
a-bromo-n-butyrate and 1-methyleyclohexan-4-one, and yields a 
nitrosochloride, m. p. 138—140°, and a nitrolpiperidide, m. p. 
148—149°. From the nitrosochloride is obtained the oxime, M. Pp. 


105—106°, of the unsaturated ketone, Mee eoEt, b.  p. 
230—231°. Reduction of the ketone by Skita’s method gives the 
saturated extracyclic ketone, Met ' cont, b. p. 210—211°, 


D8 0°9090, m, 1°4541, which forms a semicarbazone, m. p- 
182—183°, and an oxime, CyyH,s-NOH, m. p. 95—96°; the specific 
gravity of the saturated extracyclic ketone is higher than that of 
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the cyclic ketone. The same normal menthone is obtained by the 
reduction, according to Skita’s method, of i-l-methyl-4-allylceyclo- 
hexan-3-one, which is prepared from #-l-methyleyclohexan-3-one, 
has an odour resembling that of isonitriles, and yields an oxime, 
m. p. 99—100° (not sharp), and a semicarbazone, m. p. 125—128° 
(not sharp). 

[With Hans Woer.irzer.}—a- and £-Tanacetonedicarboxylic 
acids may be converted into tanacetophorone in the following 
manner (compare A., 1912, i, 262). Esterification of the ketonic 
acid by means of alcoholic hydrogen chloride yields an ester hydro- 
chloride, which is transformed into tanacetophorone by sodium 
alkyloxide. 2-Methyl-4-isopropyl-A'‘3-cyclopentadiene, 

CH=—CMe 
) | 
CHy<opya:CH ’ 
obtained by the action of magnesium methyl iodide on tanaceto- 
phorone, is a liquid, b. p. 166—167°, D®! 0°845, m,, 1°4913, which 
readily undergoes changeintheair. isoPropylcyclopentenisopro pyl- 
cyclopentanone, CigHog0, m. p. 77—78°, prepared by the action 
of sodium ethoxide on isopropyleyclopentanone, yields an oxime, 
m. p. 125—149°, and a semicarbazone, m. p. 192°5°. Reduction 
of the unsaturated ketone with palladium—hydrogen in methyl 
alcohol yields isopropylcyclopentylisopropylcyclopentanone (annexed 
formula), as a colourless, odourless oil, m. p. 


— — | 0 157—165°/11 mm., which solidifies in a freezing 
Xs XS mixture, and.forms an oxime, m. p. 136° (decomp. 
Pr*® Pr? at 120°). Reduction of the saturated or un- 


saturated ketone with sodium ethoxide gives 
isopropylcyclopentylisopro pylcyclopentanol, Cy,.Ho*OH, b. p. 160— 
164°/11 mm., which solidifies in the cold, and forms a phenyl- 
urethane, Cy,Hs,O.N, m. p. 106—107°. Reduction of the sodium 
salt of ethyl tanacetophoronecarboxylate (compare A., 1912, i, 262) 
and treatment of the sodium compound of ethyl isopropyleyclo- 
pentanonecarboxylate thus obtained with diazobenzene chloride 
(1 mol.) in the cold, gives a clear, yellow solution from which 
sodium acetate precipitates a pale yellow product, gradually becom- 
ing darker. As would be expected from Dieckmann’s work (A., 
1901, i, 539), this represents 1-isopropylcyclopentan-3-onephenyl- 
hydrazone CHP re COC NH Ph iGo 
lglg CH,——-—-CA,’ 
with metallic lustre, m. p. 233°; from acetic acid it separates in 
deep red crystals of somewhat lower melting point, the red colour 
being probably due to the formation of a condensation product. 
Treatment of 1-isopropyleyclopentan-3-one with zinc and ethyl 
bromoacetate in benzene gives the condensation product, C,,H.,O 
(vide swpra), and the ester of the oily hydroxy-acid, C,)H,,O3. 
The action of acetic anhydride on this hydroxy-acid, followed by 
distillation in a current of water vapour, gives 1-isopropylcyclo- 


ripen CH,-OH, 
pentylidene-3-acetic acid, CHPr®<_,” I, nx Mm. p. 107— 
CH,-C:CH-CO,H P 


which forms yellow crystals 


108° (compare Wallach, “'Terpene und Campher,” ITI. ed., 160). 
[With Friepricn Poxte.|}—Treatment of fencholenamine with 
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nitrous acid yields, in addition to hydrocarbons, not the primary 
unsaturated alcohol I but a tertiary alcohol, b. p. 90—93°/ 


12 mm., probably cH, 7 Reduction of the latter 
\—CMeEt-OH. 

in acetone by Paal’s method gives dihydrofencholene alcohol, 
Cj9>H,9°OH, which is a pleasant-smelling oil, readily volatile in 
steam, b. p. 204—207°, or 95—96°/17 mm., D? 0: 898, n, 1°4571; the 
latter is stable towards chromic acid, and by zinc chloride at 
185—195° is converted into the hydrocarbon, CyHys, b. p. 
165—167°, D® 0°8035, m, 1°4479. Fencholenamine hydrate, 
OH-C,H,,°CH,-NH,, b. p. 1349/15 mm., or 112—113°/1—2 mm., 
gives, with sodium nitrite and acetic acid in the cold, a small yield 
of dihydroxyfencholan, CyH,,(0H),, which sublimes in needles, 
m. p. 103—104°. 

With nitrous acid, the amines of the type [CH,],>CH-CH,*NH, 
not only give the corresponding alcohols, but also undergo pro- 
nounced atomic rearrangement into alcohols of higher ring systems 
(compare Wallach, “'Terpene und Campher,” II. ed., 154 e¢ seq.). 
In order to decide whether such rearrangement justifies the assump- 
tion of the presence of the unsubstituted group, *CH,*NHg,, or 
whether it occurs also in presence of the radicle, -CHR-NHz, the 


author has investigated the base, CH,< ScHMe- NH,, b. p. 


193—194°, which is obtained by reduction of the oxime, m. p 
58—59°, prepared from 4-acetyl-l-methyleyclohexane (A., 1911, i 
472); the base forms a carbamide, m. p. 180—181°, and a phenyl- 
carbamide, m. p. 98°, and with ee acid forms the correspond- 


ing secondary alcohol, CH >CHMe OH. Condensation of 


1: 5-dimethyleyclohexen-3-one with zinc and ethyl bromoacetate, 
conversion of the hydroxy-ester thus obtained into the unsaturated 
acid, m. p. 153°, and reduction of the latter by Skita’s method, 
gives 1: 5-dimethylcyclohezane- 3-acetie acid, CyH,O,,_ b. 
256—258°, or 137—139°/16 mm., D®° 0°962, », 1°4611, the methyl 
ester of which has b. p. 230—231°, or 116—118°/14 mm., D'§ 09215, 
nm, 1°4476. This saturated acid was con- 


Me verted into the chloride and then into the 
CH JAN amide (annexed formula), m. p. 141—143° 
. or 146—148°, according to the character of 


CH,°CO-NH, the heating; the latter is always accom- 
panied by the nitrile, C,)H,;N, b. p. 225°. 

The action of bromine and alkali on the amide gives the base 
(annexed formula), which forms a hydrochloride, m. p. 240°, a 
carbamide, m. p. 154°, and an acetyl derivative, 

Me m. p. 79°. With sodium nitrite, the hydro- 
4 Non.-NA chloride gives an oil, b. p. 195—205°, which 
>) = 2 yields a compound having the character of a 
Me cyclic ketone when oxidised with chromic acid ; 
the semicarbazone, C,j>H,ONs, of the ketone was 

prepared, An atomic displacement characteristic of aminomethyl- 
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cyclo-derivatives has therefore taken place. The ketone obtained 
may have either of the two structures 


Me 

4 SE 
Me x0 or i x0. 

Me Me” Me 


ae a Bs 


[Mixtures of Phenol and Camphor in the Light of the Phase 
Rule}. R. Kremany, F. Wisco, and R. Paut (Monatsh., 1915, 36, 
911—921)—With a view to the explanation of the antiseptic 
properties of liquid mixtures of phenol and camphor, the authors 
have determined the freezing-point diagram. Mixtures containing 
from 25% to 60% of phenol could not be crystallised, but the curves 
actually realised suggest that a compound is formed, and this is 
supposed to be present in liquid mixtures (Chlumsky’s solution). 
In agreement with previous observations, the freezing-point data 
for the system camphor-resorcinol show the existence of a com- 
pound. On the other hand, the freezing-point data for mixtures 
of camphor and f-naphthol, although incomplete, seem to show 
that no compound is formed by this pair of substances. 


H. M. D. 


Konovalov’s ‘‘Hydroxyfenchone.”’ SS. SS. Namerkin and 
(Mute.) V. A. CHocnrsakova (J. Russ. Phys. Chem. Soc., 1915, 
47, 1611—1615)—It is a general rule that, when saturated, 
bicyclic hydrocarbons are nitrated by Konovalov’s method, the 
tertiary hydrogen atom united to the carbon atom common to the 
two rings is not replaced by the nitro-group. In this connexion, 
interest attaches to Konovalov’s observation (A., 1904, i, 257) 
that nitration of fenchone yields, besides a secondary nitro-ketone, 
also a tertiary nitro-ccompound, and that reduction of the latter 
yields mainly a compound of the composition C,)H,,O,. If, as 
Konovalov assumed, this compound is formed from the tertiary 
nitro-derivative by replacement of the nitro-group by hydroxyl, 

these two compounds would have the 

C(NO,) C(OH) = annexed formule. 
The authors have prepared the 
CMe, so-called hydroxyfenchone, b. pp. 
, ee 126°5—127°/11 mm., D7? 1°0028, 
aNd We CRs) 09 ng? 14641, [a] — 46°59° (in alcohol). 
UMe UMe This compound remains unchanged 
a when heated with acetic anhydride 


J\\ rd 
CH, CMe, CH, 
ae | ‘ | 


CHe 


or phthalic anhydride, and contains, therefore, no hydroxyl group. 
It yields, however, a disemicarbazone, C,)H,g(N,H*CO*NHg)o, de- 
composing at 220°, and a dioxime, C,yHg(NOH),, m. p. 123—124°, 
and is in reality a diketone, such structure being in excellent agree- 
ment with the molecular refraction. The simplest method of 
formation of such a compound would consist in a rupture, during 
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an intermediate stage of the reduction and under the influence of 

the strongly acid medium, of the bicyclic fenchone system at the 

carbon atom connected with the nitro-group. According to this 

view, the psi would have one of the two formule 
——CMe, CO-CH 


P I SCMe:CO- Me,. 
i bo und én,-cH- Ow CO-CH Me, 


both of which represent optically active compounds. T. H. P. 


Some [Japanese] Essential Oils. So Ucnipa (Bull. Forest. 
Expt. Stat. Meguro, Tokyo, 1915. Reprint, 6 pp.).—Hinoki oil is 
obtained from the leaves and wood of the hinoki tree (Chamae- 
cyparis obtusa), a valuable timber tree growing extensively in 
Japan. The wood yields 2°4% of the oil, which has a brown colour 
and empyreumatic odour. When rectified, the oil has D5 0°8821 
and [a]? —50°61° (in a 10% chloroform solution). The oil contains 
about 60% of a-pinene and a considerable quantity of cadinene. 
The fraction of the oil b. p. (below) 170°/760 mm., and amounting 
to 60% of the total, is a good substitute for turpentine oil. Sansho 
oil has a strong aromatic odour, and is prepared from the berries 
of a shrub (Xanthozylum piperitum) growing wild in Japan; it 
has D5 0°8504, Lalo +46°5°, n® 1°46, ester number 19°28, ester 
number after acetylation of the non-aldehyde constituent 23°23, 
and contains freé acid (as palmitic acid) 2°0%, aldehyde 15%, 
esters (as acetic ester of C,)H,,-OH) 5°7%, free alcohol (C,)H,;-OH) 
11%, and terpene (chiefly dipentene) 77°0%. This oil is useful 
for the preparation of perfumes, confectionery, liqueurs, etc. Sugi 
oil is obtained from the green leaves of the sugi tree (Cryptomeria 
japonica), a conifer indigenous to Japan; the yield of oil is 0°70%. 
The oil has D5 0°9217, [a]i? +19°29°, mn? 1°4985, acid number 
1-0, ester number 6°56, and ester number after acetylation 14°35. 
The relative proportion of the constituents of the oil is as follows: 
free acid (as acetic acid), 0°1%; free alcohol (CyH,;,OH; b. p 
212—214°, mj 1°4832), 3°14%; ester (as octoic ester of C,,H,,-OH), 
3°28%; terpene (chiefly a-pinene), 34%; sesquiterpenes, 30%; 
a sesquiterpene alcohol (C,;H5,°OH; b. p. 284——286°, D5 0°9623, 
fal> +16°76°), 12%; diterpene (a- cryptomerene, m. p. 61°, b. p. 
345°, [a]p —34°22°), 18%. w. F. & 


Action of Nitric Acid on Colophony and the Related Auto- 
oxidation of the Latter. Lupwia Paun (Chem. Zentr., 1915, ii, 
790; from Seifensteder Zeit., 1915, 42, 640—641, 659. Compare 
A., 1915, i, 828, 829, 1066).—The action of nitric acid on colophony 
proceeds even at the ordinary temperature. y-Pinic acid (KS 
acid) yields a so-called nitro-product, m. p. 125—130°, whilst when 
diluted with water the product gives a-pinic acid (KZLw), m. p. 
100—-105°. The action of nitric acid on finely divided colophony 
furnishes a substance, m. p. 120—125°, the nitro-compound 
separating as a yellow, pasty mass, which gives the KLw-sub- 
stance, m. p. 135—136°, on treatment with water. Explosive 
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properties are not observed with the substances obtained by the 
action of nitric acid. 

The nitro-compound obtained from y-pinic acid is readily soluble 
in water containing sodium carbonate, and from the solution 
sodium chloride throws down a frothy precipitate very difficultly 
miscible with water. Addition of hydrochloric acid to the filtrate 
yields a yellow precipitate which is soluble in water, and, like 
B-pinic acid (8-KZw), has m. p. 120—125°; the residue from the 
extraction becomes transparent at 122°. Since both AS and 
colophony are almost free from f-pinic acid, the formation of the 
latter is attributed to the action of the nitric acid. If the use 
of sodium chloride is omitted from the preparation of a-pinic acid 
and the nitro-product is precipitated, the latter shows a consider- 
ably lower melting point; washing with water yields, not B-pinic 
acid, but a product resembling a-pinic acid. On the assumption 
that B-pinic acid is separated from the nitro-product if the initial 
product contains a considerable proportion of sodium chloride, 
whereas a-pinic acid is obtained when the oxidation ceases, owing 
to lack of hydrogen chloride or chlorine, the conclusion is drawn 
that the primary transformation product is a-pinic acid, which is 
only converted into the B-compound by oxidation. The basis of 
the auto-oxidation of colophony is not the latter itself, but a-pinic 
acid, which undergoes conversion into f-pinic acid. The a-com- 
pound is formed by treating colophony with alkali or nitric acid 
or by storing it in a closed vessel; nitration takes place only to a 
very subordinate extent. . 


Sphingosine. IV. Some Derivatives of Sphingosine and 
Dihydrosphingosine. P. A. Levene and C. J. Wesr (J. Biol. 
Chem., 1916, 24, 63—68).—The identification of sphingosine by 
the analysis of the sulphate is considered to be scarcely satisfactory 
on account of the inconstancy of the composition of this salt. On 
this account, the authors have prepared the picrate and picrolonate 
of sphingosine and dihydrosphingosine, but although these are of 
constant composition, their solubility in organic solvents is too 
great to make them very useful for the purpose of analysis. 

Sphingosine picrolonate forms yellow crystals, m. p. 87—89° 
after softening at 81°. 

Dibromosphingosine sulphate is a light grey, crystalline powder. 

Dihydrosphingosine picrolonate forms long, yellow needles, m. p. 
120—121° after softening at 110°. Dihydrosphingosine micrate 
forms yellow crystals, m. p. 88—89°. 

It has already been shown (Levene and West, A., 1914, i, 308, 
1123, 1141) that the probable structure of sphingosine is 

C,,H,,*»CH:CH-CH(OH)-CH(OH)-CH,:NH,, 
the relative position of the amino- and hydroxyl groups being un- 
certain, but the isolation of n-pentadecoic acid as an oxidation 
product of dihydrosphingosine establishes the presence of a normal 
chain of fifteen carbon atoms. This knowledge is extended by the 
following observations. 

On treating a solution of dihydrosphingosine sulphate in acetic 
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acid with the theoretical quantity of sodium nitrite, dihydro- 
sphingosol iistghrghegiele ecane), Ci7Hys(OH);, is obtained as a 
colourless, crystalline solid, m. p. 54—55°. 

When dihydrosphingosine sulphate in acetic acid solution is 
heated with hydriodic acid solution for five to seven hours, reduc- 
tion is effected to hydroxyheptadecylamine, OH*C,,H,,° NH,, scales, 
m. p. 85°5°; sulphate, rosettes of slender needles, m. p. 206—208° 
(compare Levene and Jacobs, A., 1912, i, 284, 575). ot eB A 


Sphingomyelio. ILII. P. A. Levene (J. Biol. Chem., 1916, 24, 
69—89. Compare A., 1913, i, 917; 1914, i, 1147).—An extension 
of the earlier investigation to sphingomyelin obtained from kidney, 
liver, and the yolk of hen’s egg. 

Brain sphingomyelin prepared by a modification of the earlier 
method was obtained of constant composition and optical rotation. 
Hydrolysis by successive treatment with barium hydroxide and 
hydrochloric acid yielded lignoceric acid and another acid of lower 
molecular weight, possibly containing a hydroxyl group; no cere- 
bronic acid was obtained, the occurrence of this acid amongst the 
products in the earlier investigation being probably due to the 
presence of cerebrin as an impurity in the sphingomyelin. The 
hydrolytic products included, as before, the bases choline, 
sphingosine, and the substance C,;H,,ON, the last, on reduction 
with hydrogen and colloidal palladium, yielding sphingine 
(hydroxyheptadecylamine) (compare Levene and West, preceding 
abstract), OH-C,,H;,-NH,, plates, m. p. 83°5°, resembling chole- 
sterol in appearance ; sulphate, glistening scales; diacetyl derivative, 
needles, m. p. 109°5° (corr.). It is believed that the occurrence of 
this substance in the mixture obtained by reducing the hydrolytic 
products is due to a secondary formation of an anhydrosphingosine 
from sphingosine, because hydrolysis of sphingomyelin with 3% 
sulphuric acid in a sealed tube gave sphingosine without the new 
compound, whereas a sample of pure cerebrin, on successive treat- 
ment with barium hydroxide and sulphuric acid followed by reduc- 
tion, gave pure sphingine. The primary hydrolytic products of 
sphingomyelin, therefore, are phosphoric acid, two fatty acids, 
choline, and sphingosine, and the constitution may be expressed 
OH-PO(0-C;H,,.N-OH)-0-C,,H..(O0H)*-NH-CO°:C,,.H,., the final 
acid radicle being uncertain. This assumption receives confirma- 
tion from the formation of lignocerylsphingine, 

OH-C,,H3,"NH-CO-C,.H,, 
needles, on reducing the hydrolytic products of sphingomyelin 
obtained from beef kidney. 

Sphingomyelin was also prepared from liver and yolk of hen’s 
egg. It is probable that the products from all these sources are 
identical. Whether sphingomyelin is a diphosphatide or a mixture 
of two phosphatides of the described type it is not possible to say; 
if it is a mixture, the proportion of the two monophosphatides 
present may vary according to the source of the material. 

D. F. T. 
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Periodic Variation of the Properties of Organic Compounds. 
P. Perrenxo-KritscHenko (J. Russ. Phys. Chem. Soc., 1915, 47, 
1796—1797).—Periodic variation of the melting point and of the 
reactivity is shown by the oximes of homologous compounds of the 
hydropyrone series (compare Biron, A., 1915, ii, 762). T. H. P. 


The Alkaloids of the Calabar Bean. IV. Partial Synthesis 
of Eserine and Geneserine. Max Po.onovski and Cu. NITzBERG 
(Bull. Soc. chim., 1916, [iv], 19, 27—37. Compare A., 1915, i 
891, 892, 987).—The authors have examined the action of methy]l- 
carbimide on eseroline and geneseroline under varying conditions. 
For the preparation of eseroline from eserine, they now find that 
it is more satisfactory to use mineral acids instead of alkalis for 
the hydrolysis. The same applies to the preparation of 
geneseroline. 

Methylearbimide (1 mol.) reacts with eseroline (1 mol.) in 
benzene solution when heated in a sealed tube at 100° for four 
hours to give isoeserine, (OH-*C,;,H,,.N):N-CO-NHMe, m. p. 
195—196°, [a],, —236°, in alcoholic solution. This substance is 
isomeric with eserine, but differs from it in several respects. Its 
aqueous solution is neutral, but it dissolves readily both in dilute 
acids and in dilute aqueous sodium hydroxide, the latter solution 
rapidly turning red on exposure to air. It gives a picrate, m. p. 
170°, but no methiodide could be obtained. It is much more 
slowly decomposed by aqueous barium hydroxide than is eserine. 

When methylcarbimide in benzene solution is added to a solu- 
tion of eseroline in anhydrous ether in the cold, a precipitate of 
eseroline methylcarbimide, m. p. 110—115°, is obtained which, 
when heated at 110° for one hour, or dissolved in benzene and 
the solution warmed, is converted into isoeserine. When moistened 
with water it slowly dissolves, giving a yellow, alkaline solution 
which gradually turns red, and, on warming, drops of a red oil 
separate. 

If in the second method of condensation of methylearbimide 
and eseroline a small amount of sodium is introduced, then the 
product is eserine. 

Attempts were made to add two methylcarbiminic groups to 
eseroline, one to the ‘OH group and the other to a *-N atom, but 
no crystalline product could be obtained, although there was an 
indication that the reaction took place to a certain extent when 
the two substances were heated, in requisite proportions, in 
benzene solution in a sealed tube. 

Geneserine was readily synthesised by the action of methyl- 
carbimide on geneseroline in the presence of sodium by the method 
described above, but an zsogeneserine could not be obtained from 
geneseroline using the first method given. W. G. 


Preparation of Condensation Products of Papaverine and 
its Derivatives with Aldehydes or Substances Capable of Pro- 
ducing Aldehydes. Socriri pour w’Inpustriz Cuimiquve A BALE 
(Fr. Pat., 475654; from J. Soc. Chem. Ind., 1916, 35, 72).— 
Dihydropapaverine, tetrahydropapaverine, their substitution pro- 
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ducts, and the phenolic bases formed from them by the hydrolysis 
of one or more methoxy-groups, condense with aldehydes to form 
tetracyclic bases similar in constitution to some of the natural 
alkaloids. It is often preferable to use the acetal instead of the 
aldehyde, and saponify by a weak mineral acid. Details for the 
preparation of methylene- and ethylidene-tetrahydropapaverine 
and of aminoethylidenetetrahydropapaverine hydrochloride are 
given, G. F. M. 


The Friedel-Crafts’ Ketone Synthesis in the Pyridine Serier. 
Ricwarp WoLFFENSTEIN and Frank Hartwicu (Ber., 1915, 48, 
2043—-2049).—The authors have found that pyridine and quino- 
line and their derivatives cannot be condensed with acetyl or 
benzoyl chloride in the presence of aluminium chloride, and that 
no reaction takes place, on the other hand, between pure pyridine- 
carboxylic acid chlorides and aromatic hydrocarbons or ethers. If, 
however, a trace of thionyl chloride is also used with the con- 
densing agent, ketones are readily obtained. Sufficient thionyl 
chloride will remain with the acyl chlorides if, in the preparation 
of these, tlie excess is removed merely by evacuation at the room 
temperature. 

The necessary acids were obtained by oxidising the alkyl- 
pyridines, and it is stated that pyridine-2:6- and 2:5-dicarboxylic 
acids can be readily purified by crystallisation from water without 
the usual intervention of the silver salts. Another difference is 
brought to light between the 3- and 4-acids and pyridine-2-carb- 
oxylic acid (picolinic acid). The chloride of the latter condenses 
with pyridine to give a deep cornflower-blue dye, which, however, 
soon decomposes. 

The following ketones are described: 2-Pyridyl phenyl ketone, 
from picolinoyl chloride and benzene, b. p. 182°/14 mm. (compare 
Tschitschibabin, A., 1902, i, 175); platinichloride, m. p. 193° 
(decomp.). 2-Pyridyl anisyl ketone, C,gH,,O.N, long, silky needles, 
m. p. 93°; platinichloride, m. p. 210° (decomp.); picrate, m. p. 
176°; phenylhydrazone, pale brown, m. p. 103°. 3-Pyridyl phenyl 
ketone, b. p. 180°/12 mm., m. p. 39°; platinichloride, m. p. 245° 
(decomp.) (compare Bernthsen and Mettegang, A., 1887, 737). 
3-Pyridyl anisyl ketone, soft needles, m. p. 99°; platinichloride, 
m, p. 267° (decomp.); picrate, m. p. 185°; phenylhydrazone, pale 
yellow nodules, m. p. 157°. 3-Pyridyl naphthyl ketone, a brown 
resin; platinichloride, m. p. 213° (decomp.); picrate, m. p. 142°. 
2:5-Dibenzoylpyridine, spikelets, m. p. 123°; platinichloride, 
unstable ; diphenylhydrazone, C.,H,;N;, m. p. 129°. 2:6-Dibenzoyl- 
pyridine, a very weak base, m. p. 108°; dephenylhydrazone, m. p. 
183°. J 


Isomeric Phenylmethyliso>xazolecarboxylic Acids. Mario 
Berti and Remo Pactni (Gazzetta, 1915, 45, ii, 377—384).—The 
action of hyroxylamine on ethyl benzoylacetoacetate (compare 
Claisen, A., 1894, i, 32) yields a phenylmethyl:sooxazolecarboxylic 
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acid, m. p. 189° (compare A., 1915, i, 713), isomeric with the acid, 
m. p. 157°. It is now found that the amide of 5-phenyl-3-methy]l- 
isooxazole-4-carboxylic acid, obtained by oxidation of 4-benzylidene- 
3-methylisooxazolone in presence of benzaldehyde, yields mainly 
the acid, m. p. 157°, or that with m. p. 189°, according as it is 
boiled with dilute or concentrated sodium hydroxide solution. 
Further, just as is the case with the ester of 3 : 5-diphenyl¢sooxazole- 
4-carboxylic acid (compare Betti and Berlingozzi, A., 1915, i, 997), 
the ester obtained by the interaction of hy ydroxylamine and ethyl 
benzoylacetoacetate yields solely the acid, m. p. 189°, when hydro- 
lysed by either concentrated or dilute sodium hydroxide solution. 
In some instances the corresponding salts of the two acids exhibit 
marked differences. The nature of the isomerism of these acids 


is not yet established. _ > & F 


Nitro-derivatives of Alkyl Benzidines. G. van Rompurcu 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 757—760). 
The compounds obtained earlier by the nitration of dimethyl- 
aniline, and described as ‘sodinitrodimethylaniline and dinitro- 
phenylmethylnitroamine (Mertens, A., 1886, 1022), were shown by 
van Romburgh (A., 1887, 245) to be derivatives of tetranitro- 
benzidine. 

Details are now given by which the yield of tetranitrotetra- 
methylbenzidine obtained from dimethylaniline by nitration can 
be very considerably improved. The method of formation from 
dimethylaniline suggests that the nitro-groups occupy the 
3:5:3/:5/-positions, and this view is now confirmed in the follow- 
ing way. 

4:4/-Diphenyl diethyl ether when treated with fuming nitric 
acid was converted into the tetranitrodiphenyl diethyl ether, 
colourless needles, m. p. 256—257°. When heated with an 
alcoholic solution of dimethylamine at 120°, this substance gave 
tetranitrodihydroxydiphenyl, a result that helped to fix the posi- 
tions of the nitro-groups, because on boiling with nitric acid this 
compound was converted into picric acid. With methylamine, 
tetranitrodiphenyl diethyl ether gave 3:5:3':5/-tetranitrodi- 
methylbenzidine, decomp. at 282°, and the proof of the structure 
of this substance by synthesis also applies to the above tetranitro- 
tetramethylbenzidine and its derivatives. 

By allowing other monoalkylamines to react with the tetranitro- 
diphenyl diethyl ether, the corresponding ethyl, propyl, isopropyl, 
isobutyl, and allyl compounds were obtained, m. p. (decomp.) 248°, 
202°, 250°, 194°, 208° respectively, which were convertible into 
the corresponding nitroamines, m. p. 230°, 213°, 209°, 205°, 100° 
respectively. 

Tetranitrotetramethylbenzidine and tetranitrodimethylbenzidine 
are both slowly reducible by tin and hydrochloric acid, giving 
tetra-aminotetramethylbenzidine and __ tetra-aminodimethylbenz- 
idine ; tetrahydrochlorides, needles with 2H,O and 1H,O respec- 
tively ; stannichlorides, crystalline scales. D. F. T. 


i. 224 ABSTRACTS OF CHEMICAL PAPERS. 


Diazotisation and Diazo-reactions of 2-Aminopyridine, A. E. 
TscuHITscHIBaBIN and M. D. Rsazancev (J. Russ. Phys. Chem. 
Soe., 1915, 46, 1571—1589. Compare A., 1915, i, 590, 591, 992). 
—By treating 2-aminopyridine with nitrous acid in hydrochloric 
acid solution, the authors were unable to obtain a higher yield 
than 50% of 2-chloropyridine, much 2-pyridone being always formed 
(compare Marckwald, A., 1893, i, 727; 1894, i, 381). Use of con- 
centrated hydrofluoric acid in place of the hydrochloric acid results 
in the formation of 2-fluoropyridine in about 25% yield. In the 
case of hydrobromic acid, the concentrated acid cannot be 
employed, since it reacts with nitrous acid, liberating bromine; 
with more dilute solutions, 2-bromopyridine is obtained in smal] 
yield, the principal product being the pyridone. It is evident that 
2-aminopyridine reacts considerably more slowly than aromatic 
amines with nitrous acid. The extraordinarily great stability of 
pyridyl-2-nitroamine leads the authors to suppose that, with 2- 
and 4-substituted pyridines, only the salts of the diazonium bases 
are unstable, whilst the diazo-compounds, C;,H,N-N:N-ONa, and 
also the nitroso-amines, C;H,N-NH-NO, should be at least as stable 
as the corresponding compounds of the aromatic series. The appli- 
cation of Bamberger and Riist’s reaction (A., 1901, i, 171) to 
2-aminopyridine yields the isodiazoxide, which may also be 
obtained by the action of amyl nitrite on the sodium derivative of 
2-aminopyridine; it is extremely stable, and in the pure state 
remains unchanged indefinitely, only decomposing at a high 
temperature. Decomposition of a concentrated aqueous solution 
of the diazoxide (1 mol.) in the cold with not more than 1 mol. 
of acetic acid yields the crystalline diazo-hydrate, which, however, 
readily decomposes with formation of pyridone; the slightest excess 
of acid results in the rapid decomposition of the diazoxide, which 
probably undergoes isomeric change into the unstable diazonium 
salt. Faint acidification of a solution of the diazoxide containing 
potassium iodide yields 2-iodopyridine. Like the antidiazoxides 
of the benzene series, the diazoxide of pyridine exhibits little 
tendency to the formation of azo-dyes by coupling with phenols 
and amines; small yields of such dyes are, however, obtainable 
with naphthols and certain amines in alcoholic solution. The 
assumption concerning the stability of diazoxides or nitrosoamines 
of the 2-pyridine series is also confirmed by other experiments. 
Thus, in absence of other acids, nitrous acid gives with 2-amino- 
pyridine aqueous solutions which generate nitrogen either slowly 
or not at all, and are capable of yielding products of the diazo- 
reaction. 

2-Fluoropyridine, C;H,NF, is a volatile liquid with an odour 
resembling that of 2-chloropyridine, b. p. 125°75°/752°9 mm., 
De 1:1489, D? 1°1281, n= 1°4678. It forms either no salt or a 
highly unstable one with picric acid. The extreme weakness of 
the basic properties is shown also by the fact that the platini- 
chloride, (C;H,NF),,H,PtCl,+H,O, m. p. 145—153° (decomp.), 
loses water and hydrogen chloride at 100°, giving (C;H,NF),PtC],. 

2-Pyridone exhibits dimorphism, crystallisation from hot chloro- 
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form or benzene giving large, prismatic crystals, which gradually 
assume a milky, opaque appearance. Its sodium salt shows marked 
stability towards air and light. 

Sodium pyridine-2-diazoxide, C;H,N-N:N-ONa, is obtained as a 
pale yellow powder. 

2-lodopyridine, C;H,NI, is a liquid, b. p. 93°/13 mm., Dj 2°0039, 
Dy’ 1°9735, np 1°6366; its picrate, C,,H,O,N,I, m. p. 119—120°, 
and platinichloride, (C;H,NI)j,H,PtCl,, red needles, m. p. 210° 
(decomp.), were prepared. Zz. Ot. P. 


Nitrates of Aminoazo-compounds. L. CasaLe (Gazzetta, 
1915, 45, ii, 397—405).—In conjunction with Casale-Sacchi (A., 
1915, i, 723), the author has described two series of nitrates of 
various aminoazo-compounds, stable salts containing 1 mol. of 
nitric acid and unstable ones 2 mols. of nitric acid per 1 mol. of 
the base. It is now shown that, under the action of heat or, in 
one case, even at the ordinary temperature, all these salts are 
decomposed with liberation of the diazonium salt, which serves to 
prepare the colouring matter, and formation of a nitro-derivative 
of the amine. An analogous decomposition was observed with the 
nitrates of. hydroxyazo-compounds by Charrier and Ferreri (A., 
1914, i, 599, 748), and termed by them ‘“diazo-scission.” The 
explanation of this reaction advanced by these authors, and 
extended by Charrier (A., 1915, i, 66) to the nitrates of aminoazo- 
compounds, does not seem to be in accordance with the facts. 
Indeed, almost all nitrates of aminoazo-compounds containing 
2 mols. of acid to 1 mol. of the base dissociate spontaneously at the 
ordinary temperature, losing gradually 1 mol. of nitric acid. With 
4-o-tolueneazo-l-naphthylamine nitrate this decomposition takes 
place especially rapidly and with generation of heat; in other cases 
the change is readily brought about by gentle heating. That such 
decomposition occurs under the influence of heat is regarded as a 
proof of the invalidity of Charrier and Ferreri’s hypothesis, since 
heat can only displace from left to right the equilibrium of the 
system, nitrate of the azo-compound == azo-compound + nitric acid. 
The author considers the decompositions of the two types of 
nitrates to be represented thus: (1) NAr:N-Ar-NH,,2HNO,= 
NAr:N-Ar-NH, + 2HNO,=NO,°Ar-NH, + NO,*NAriN + H,O, and 
(2) 2NAr:N-Ar-NH,,2HNO, = 2NAr:N-Ar-NH, + 2HNO, = 
NO,:Ar-NH, + NO,-NAriN + NAr:N-Ar-NH,. The thermal decom- 
position of the nitrates of the azo-compounds thus consists in the 
action of concentrated nitric acid on the azo-compounds; this 
action was studied by Schmidt (A., 1905, i, 951), who, however, 
wrongly supposed that three or more mols. of nitric acid act on 
1 mol. of the azo-compound. The investigations have been extended 
to the nitrates of dimethylaminoazobenzene and ptolueneazo-B- 
naphthylamine. 

Dimethylaminoazobenzene forms the two nitrates: (1) 
C,,H,;N3,2HNO,, which forms a deep blood-red, crystalline precipi- 
tate, and (2) C,,H,;N;,HNO;, which forms large, violet, rhombic 
plates and loses its colour at about 110°, its melting point being 
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that of the free base. Salt (1) undergoes almost quantitative, and 
salt (2) somewhat less complete, decomposition into phenyldiazonium 
salt and 4-nitro-l-dimethylaminobenzene, when heated. 

p-Tolueneazo-8-naphthylamine gives two nitrates: 

(1) C,5H,Me-N‘N-C,,H,"NH,,2HNOg, 

which forms deep, garnet-red prisms with metallic lustre, and is 
stable in cold, dry air; and (2) C,,H,,N3,HNOs3, which forms shin- 
ing, green crystals. When heated, these salts yield p-tolyldiazonium 
nitrate and [-nitro-2-naphthylamine, small or quantitative yields 
being obtained according to the way the heating is carried out. 

Similar results have been obtained with the nitrates of benzene- 
azo-a-naphthylamine, 4-0- and 4-m-tolueneazo-l-naphthylamine, 
p-tolueneazo-a-naphthylamine, 4-o-methoxy- and 4-o-ethoxy-benzene- 
azo-l-naphthylamines, and 4-naphthaleneazo-l-naphthylamine. 


ae 


The Formation of Pyridine and ‘soQuinoline Bases from 
Casein. Awmé Picrer and 'Tsan Quo Cuou (Compt. rend., 1916, 162, 
127—129).—The authors have hydrolysed 50 grams of casein by 
heating it on a water-bath with 150 grams of hydrochloric acid 
(D 1°19) for six hours, whilst adding 25 grams of methylal, drop 
by drop, during the operation, the hydrolysis of the casein being 
thus effected in the presence of a permanent source of formaldehyde. 
The liquid was then evaporated to dryness, the residue mixed with 
three times its weight of calcium oxide, and distilled. The distillate 
was a yellow oil, entirely soluble in dilute hydrochloric acid, and 
containing primary, secondary, and tertiary bases. The tertiary 
bases were freed from the others by treatment with sodium nitrite 
and fractionally distilled. From the different fractions the follow- 
ing bases were isolated and characterised: Pyridine, 2: 6-dimethyl- 
pyridine; a base, C;H,N, isomeric with this, which decolorised 
potassium permanganate in the cold and gave a icrate, m. p. 
238°, an aurichloride, m. p. 225°, a mercurichloride, m. p. 235°, 
and a platinichloride, m. p. 285°; isoquinoline; 4-methylisoquino- 
line; a base, C,,H,,N, probably an ethyl- or a dimethyl-soquinoline, 
giving a picrate, m. p. 240°, and aurichloride, m. p. 195°, and a 
platinichloride, m. p. above 300°; a base, C,,H,,N, giving a picrate, 
m. p. 185°. They could not discover the slightest trace of quinoline. 

W. G. 


Pure Pepsin. W. E. Rincer (Proc. K. Akad. Wetensch. Amsterdam, 
1916, 18, 738—751. Compare Pekelharing and Ringer, A., 1911, 
i, 1051).—The theoretical portion of the paper is mainly directed 
against the views of Michaelis and his co-workers (Michaelis and 
Davidsohn, A., 1910, i, 795; Michaelis and Mendelssohn, A., 1914, 
i, 1007). 

Pure pepsin, free from chlorine and phosphorus, was obtained 
by Pekelharing’s method from the gastric juice of a dog. Whether 
dissolved in pure water or in an aqueous solution of sucrose it 
does not exhibit an isoelectric point, as stated by Michaelis and 
Davidsohn (/oc. cit.), but is always electronegative, tending to 


Pu 
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move towards the anode if in an electric field. In the presence 
of albumoses, however, the behaviour of the pepsin may be so 
modified as to give indications of an isoelectric point, and this 
is probably the explanation of the mistake of other investigators. 
Certain of the author’s results confirm the view that pepsin may 
be a combination of a real enzyme and protein; thus under elec- 
trical stress in acid solution the enzyme constituent appears to 
move towards the anode whilst most of the protein matter migrates 
towards the cathode; also in hydrochloric acid solution, pepsin 
combines chiefly with hydrogen ions, refuting the hypothesis that 
the whole of the material consists of enzyme which is known to be 
invariably charged negatively through combination with anions. 

Experimental examination also disposes of the suggestion (loc. 
cit.) that the action of pepsin depends entirely on the concentration 
of the hydrogen ion. Tests made with different acids lead to the 
conclusion that the optimum for the digestion of the fibrin is 
situated at the point of maximum swelling; this maximum does not 
lie at the same hydrogen-ion concentration for different acids, but 
depends on the nature of the anion. With an acid such as 
sulphuric acid, containing a very hydrophilous anion, the effect of 
the latter is so marked that it prevails even in comparatively dilute 
solution, so that the maximum swelling is small, and concurrently 
the digestion is relatively inappreciable, the optimum occurring at 
a low concentration of hydrogen ion. The relation between diges- 
tion and swelling of fibrin is even more distinctly shown in the 
influence of various salis. If a list of sodium salts is drawn up in 
the order of their inhibitory effect on swelling, it is found that 
the power of impeding the action of pepsin falls in the same order. 
To avoid as far as possible any effect of the salts on the concen- 
tration of the hydrogen ion, lactic acid was selected for the experi- 
ments, the dissociation of this acid being only slightly influenced 
by the addition of the salts chosen. D. 


The Total Nitrogen and a-Aminc-nitrogea of Pepsins of 
Different Strengths. T. B. Atpricu (J. Biol. Chem., 1915, 23, 
339—343).—Various pepsins examined showed wide variations in 
activity. In the different samples total nitrogen showed very little 
variation, but what did vary was the a-amino-nitrogen, the decrease 
in percentage of which runs parallel with an increase in the 
activity ; pepsin, therefore, seems to approach the proteins in com- 


plexity. W. Dz. H. 


The Effects of Electrolytes, Non-electrolytes, Alkalwids, etc., 
on the Urease of Soja-bean. Naosuke Onoprra (Biochem. J., 
1915, 9, 544—574).—The inhibitory effects of acids depend mainly 
on hydrogen-ion concentration, and also on the effect on surface 
tension ; these have a great effect on surface tension, and facilitate 
the adsorption of hydrogen ions on the surface of the urease 
particles. The inhibitory effect of sodium hydroxide is ascribed to 
hydroxyl-ion concentration, but ammonia has some further action. 
1M-methyl, ethyl, propyl, and 1//40-amyl alcohols accelerate urease 
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activity; but 3°3M@ of the former group and M/12-amyl alcohol 
retard it. Isocapillary alcohol solutions have equal effects. Osmotic 
pressure (Traube’s capacity factor) will not explain these effects, 
but the intervention of attraction pressure represented here by 
surface tension (Traube’s intensity factor) will. The alcohols do 
not cause dispersion or aggregation of urease particles. Aldehyde 
inhibits urease notably. The actions of neutral salts are merely 
those of their metallic bases. Alkaloid salts accelerate urease action 
in the first stage of hydrolysis, but the alkaloid bases themselves 
inhibit markedly. The effects of atropine and pilocarpine are 
additive, not antagonistic. W. D. H. 


The Urease of the Soja-bean and its Coenzyme. NaosuKE 
OnopvERA (Biochem. J., 1915, 9, 575—590).—The soja-bean urease 
loses its activity on dialysis; this is restored by adding a small 
amount of fresh urease, which indicates that the latter contains 
coenzyme. The coenzyme was not separated nor its nature known ; 
but it probably consists of two components, one of which is dialys- 
able, the other not; the former undergoes some irreversible change 
during dialysis. It also consists of fixed and free parts; heating 
and dialysis destroy the free part first, and then the fixed part; 
the last portion of the fixed coenzyme is found in the precipitate 
produced by dialysis, and it resists the influence of heat and 
dialysis tenaciously. The inhibitory effects of heat, acid, and alkali 
are exerted on the coenzyme, not on the urease proper. During 
germination, urease accumulates in the germ of the bean, but free 
coenzyme is absent. Ox-serum has an accelerating influence, but this 
is small compared with that of the coenzyme. W. D. H. 


Influence of the Bromine-ion on Uricolysis. Anronio JAPPELLI 
(Chem. Zentr., 1915, ii, 965; from Arch. Farmacol. sperim., 1915, 19, 
529—534).—The presence of sodium bromide in isotonic solution 
inhibits the oxidation of uric acid by pressed liver juice. This 
action on the uricase of the liver is a special case of the anti- 
fermentative properties of the bromine ion. ao oe ee 


Preparation of Arseno-phosphorus Derivatives. A. Mounryrar 
(Eng. Pat., 1915, 9234; from J. Soc. Chem. Ind., 1916, 35, 72).— 
Arseno-phosphorus compounds are obtained by the action of phos- 
phoryl chloride on m-amino-p-hydroxyphenylarsinic acid in pres- 
ence of aqueous sodium hydroxide, and subsequent reduction with 
sodium hyposulphite. These compounds, the composition of which 
varies with the proportions of the original reagents, form yellow 
powders, soluble in dilute sodium carbonate solution and in hydro- 
chloric acid, and their alkaline solutions reduce Fehling’s solution 
and Nessler’s and Tollen’s reagents. They are only slightly toxic, 
but have marked spirillicidal and trypanosomicidal properties. 


G. F. M. 


A Method of Preparing Mercurised Aromatic Alcohols. 
V. Gricnarp and A. ABELMANN (Bull. Soc. chim., 1916, [iv], 19, 
18—25).—Whilst it has been possible to obtain mercury derivatives 
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of hydrocarbons, phenols, amines, acids, sulphonic acids, ketones, 
etc., by the action of mercuric oxide, cHloride, or acetate (compare 
Dimroth, A., 1899, i, 154, 428; 1902, i, 656), up to the present 
no such derivatives of aromatic alcohols have been obtained, but 
these have now been prepared indirectly from the mercurised 
ketones by the action of organo-magnesium compounds. The two 
ketones used were acetophenone and benzophenone, their mercury 
compounds being condensed with magnesium ethyl bromide. 
w-Chloromercuriacetophenone has been prepared by the method 
of Dimroth and Ilzhéfer (compare A., 1902, i, 849), a small amount 
of o-w-dichloromercuriacetophenone being found to be present in 
the product. o-Chloromercuribenzophenone was prepared as 
described by Dimroth and Metzger (compare A., 1902, i, 849), and 
the authors at the same time isolated a small amount of dichloro- 
mercuribenzophenone, CO(CsH,yHgCl),. -Chloromercuriaceto- 
phenone when condensed with the calculated quantity of mag- 
nesium ethyl bromide gave a solid product and an ethereal solution. 
The solid product when purified by crystallisation from chloroform 
was shown to be a-chloromercuri-B-phenylbutan-B-ol, 
OH-CPhEt-CH,°HgCl, 
m. p. 129—131° (decomp.). It reacted vigorously with magnesium 
ethyl bromide, gave a precipitate of mercuric sulphide with am- 
monium sulphide, and with concentrated sulphuric acid gave a 
green coloration, which disappeared on the addition of water. The 
ethereal solution yielded a small amount of a compound, m. p. 
138—139° (decomp.), which exhibited all these properties, 
and was shown to be o-chloromercuriphenylchloromercurimethyl- 
ethyl carbinol (a-chloromercuri-S-o-chloromercuriphenylbutan--ol), 
HgCl-C,H,-CEt(OH)-CH,°HgCl. o - Chloromercuribenzophenone 
when condensed with magnesium ethyl bromide gave a-phenyl-a- 
chloromercuriphenyl pro pan-a-ol, OH*CPhEt-C,H,-HgCl, m. p. 106° 
(decomp.), which exhibits the above properties, except that it is not 
attacked by ammonium sulphide in the cold. W. G. 


Physiological Chemistry. 


Thrombin and Calcium Chloride in Relation to Coagulation. 
JoHN OGLETHORPE WAKELIN Barratt (Biochem. J., 1915, 9, 
511—543).—A given amount of thrombokinase in presence of 
calcium chloride and prothrombin will produce a definite quantity 
of thrombin, which is independent of the concentration of pro- 
thrombin. The coagulation time is concerned with the action of 
thrombin (y) on fibrinogen (z); when decinormal calcium chloride 
is present (0°05 in 5 c.c.), zy=nz, where z is the coagulation time 
and m a constant. If more calcium chloride is added to snake 
venom thrombin, or to a mixture of thrombokinase and prothrom- 
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bin, coagulation is retarded. If the coagulation time is plotted 
against the amount of calcium chloride employed, the points up to 
a critical limiting value lie on a parabola given by the equation 
w*=axz—b. Of the two constants a is proportional to the amount 
of thrombokinase, and 6 is a function of z not yet determined. The 
action of thrombin on fibrinogen takes place according to the equa- 
tion w*=p(zy/z—n), where n is a constant independent of w, zy, 
or z, and p is a function of z not yet determined. Minimal quanti- 
ties of calcium chloride accelerate the coagulant activity of the 
thrombin of the venom of Fchis carinatus. W. D. H. 


The Effect of the Ingestion of Urea, Sodium Lactate, and 
Sodium Hydrogen Carbonate on the Reaction of the Blood 
and the Composition of the Alveolar Air in Man. Goro 
Momose (Biochem. J., 1915, 9, 485—491).—These three substances 
in the doses taken by the mouth produce little change in the 
alveolar carbon dioxide, but cause an appreciable increase in the 
affinity of blood for oxygen in the presence of carbon dioxide, which 
is the result of the increased alkalinity of the blood. Five-gram 
doses of sodium lactate do not appreciably affect the percentage 
saturation of the blood with oxygen in the presence of the alveolar 
pressure of carbon dioxide. W. D. H. 


The Fixation of Salvarsan and Neo-salvarsan by the Blood 
after Intravenous Injection. Wittiam Jonn Youna (Biochem. J., 
1915, 9, 479—484).—After intravenously injecting goats with these 
substances, the serum contains arsenic in a form which cannot 
be separaved from the proteins by dialysis, and is precipitated with 
the serum proteins by tannic acid. Salvarsan and neo-salvarsan 
therefore behave like atoxyl. No such combination is obtained 
when inorganic arsenic is injected. This combined arsenic is found 
in the plasma, and in the red blood corpuscles, but no trace of it 
is retained in the fibrin. W. D. H. 


The Influence of Salicylates on the Elimination of Uric 
Acid and other Waste Products from the Blood. W. Denis 
(J. Pharm. expt. Ther., 1915, 7, 255—262).—-F rom a study of cases 
of disease in which salicylates were employed, it is found that the 
increase of uric acid in the urine is due to a lowered “ threshold ” 
value of the kidney; this probably applies to other waste products 
also. In rheumatism the beneficial effect is ascribed to this circum- 
stance; the increase of kidney permeability facilitates a rapid 
excretion of the unknown toxins which produce rheumatic symp- 
toms. W. OD. H. 


The Effect of Organ Extracts on Gastric Secretion. Joun 
Rocers, Jesste M. Rane, Georce G. Fawcett, and Georce 8S. 
Hackett (Amer. J. Physiol., 1916, 39, 345—353)—Hypodermic 
injection of the non-coagulable portion of aqueous extracts of 
thyroid, parathyroid, thymus, spleen, and liver stimulate gastric 
secretion and mobility, but those of the pituitary and suprarenal 
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inhibit the flow. . Both the coagulable and non-coagulable portions 
of pancreatic extracts stimulate the flow. All these substances 
appear to act on some peripheral gastric mechanism in which the 
nervous system is an essential part. W. D. H. 


The Influence of Carbohydrate and Fat on Protein Meta- 
bolism with Special Reference to the Output of Sulpbur. 
Kwanst Tsust (Biochem. J., 1915, 9, 439—448).—Three experi- 
ments on a dog are recorded in which extra nitrogen in the shape 
of caseinogen, egg-albumin, and gelatin respectively were super- 
imposed on a basal diet; nitrogen retention was greater on a carbo- 
hydrate than on a fat diet. The same holds for sulphur, except in 
the caseinogen experiment. The actual amounts of extra nitrogen 
and sulphur excreted vary with the protein used, but the extra 
sulphur is mainly excreted as inorganic sulphate. The partition 
of the sulphur in the carbohydrate and fat diets is very similar, 
namely, nearly equal parts of inorganic sulphates and “ neutral 
sulphur.” There is no evidence that the protein retained is poor 
in sulphur. W. Dz. H. 


The Use of Phloridzinised Dogs to Determine the Utilicable 
Carbohydrate in Foods. The Food Value of Commercial 
Glucose. W. D. Sansum and R. T. Woopyarr (J. Biol. Chem., 
1916, 24, 23—30).—The total dextrose which any given food may 
introduce into the metabolism will depend on (1) the free dextrose 
it contains, (2) the amount of other carbohydrates capable of con- 
version into dextrose within the body, and (3) protein digestion 
products. Food analysis alone is often incapable of giving the 
necessary data. The method suggested is to give the food to 
vhloridzinised dogs, and the extra sugar found in the urine would 
represent nothing which is either indigestible, unabsorbable, or 
unassimilable; nitrogen estimation would give a measure of the 
sugar derived from protein. In the present experiments pure 
dextrose given by the mouth did not appear quantitatively in the 
urine; some may be destroyed in the bowel by bacteria; this may 
be excluded by subcutaneous administration, and by this means 
a higher figure (86%) was obtained; with commercial glucose the 
average figure was 71°3, as compared with 74°6 for the average of 
the pure dextrose experiments. It is possible some sugar may be 
burnt in the body, or elimination by the kidneys may be imperfect. 
The more freely the kidneys act, the more sugar is obtained. 

W. D. iH. 


The Stability of the Growth-promoting Substance in Butter- 
fat. Tuomas B. Osporne and Larayerre B. Menpet [with Epna 
L. Ferry and Atrrep J. Wakeman (J. Biol. Chem., 1916, 24, 
37—40).—Previous work has shown that this substance in butter- 
fat (especially abundant in the oil fraction) is unaffected by heat. 
The present experiments show that storage for some months or even 
a year in the case of butter-fat has no effect, but in the butter-oil 
gradual deterioration occurred, so that its characteristic potency 
was almost completely lost within a year. W. D. 
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Ionic Antagonism in Sensory Stimulation. W. J. Crozier 
(Amer. J. Phystol., 1916, 39, 297—-302).—The experiments con- 
sisted in noting the reaction times in brainless frogs, their feet 
being placed in mixtures of the chlorides of sodium, potassium, and 
calcium. Sodium chloride (0°5J/) is a weak but measurable stimu- 
lant ; sea-water does not stimulate. The mixtures of the salts demon- 
strate antagonism between them. In normal stimulation the essen- 
tial step includes the penetration of the surface layer of the receptor 
by the stimulant. W. D. H. 


Secretion of the Pituitary by Stimulation of the Superior 
Cervical Ganglion. V.N. SHamorr (Amer. J. Physiol., 1916, 39, 
279—290).—The experiments recorded indicate that stimulation 
of the superior cervical sympathetic ganglion in the cat leads to a 
discharge of pituitary secretion which produces diuresis and glycos- 
uria. The acceleration of the flow of urine is independent of the 
elevation of blood-pressure. W. D. H. 


The Effect of Phloridzin on the Formation of Glycogen in 
the Liver. Apert A. Epstein and Grorce Barnr (J. Biol. Chem., 
1916, 24, 17—21).—After removal of the kidneys, phloridzin 
increases the hepatic glycogen. The drug is believed to stimulate 
this function of the liver; but if the kidneys are intact, the glyco- 
suric action of phloridzin is so much more powerful that the 
accumulations of glycogen in the liver are rapidly diminished. On 
removal of the kidneys, however, the glycosuric action is eliminated, 
so that the effect on the liver becomes manifest even in a state of 
starvation. W. D. H. 


The Action of Pituitary Extracts on Isolated Intestinal 
Loops. V.N.Suamorr (Amer. J. Physiol., 1916, 39, 268—278).— 
Differences were noted in various commercial preparations of 
pituitary extract (posterior lobe), but some of them are capable of 
producing relaxation of the isolated intestinal loop (rabbit) and 
of inhibiting its rhythmic contractions, resembling in this respect 
extracts of the adrenal medulla. The substance responsible for 
the effect is probably different from that which raises blood pressure 
and produces diuresis. W. D«. iH. 


Salicylaldehyde and Diphenols in the Investigation of the 
Oxidising Power of Animal Organs. Leropotpo Loéprz-Pérez 
(Anal, Fis. Quim., 1915, 18, 453—460).—The author’s experi- 
mental results indicate the presence in human tissue of a catalyst 
capable of oxidising catechol, quinol, and salicylaldehyde, its 
activity being conditioned by the nature of the medium in which 
the action takes place. A. J. W. 


The Resistance of Fresh-water Fish to Changes of Osmotic 
and Chemical Conditions. Watrer E. Garrey (Amer. J. Physiol., 
1916, 39, 313—329).—The fish Notropis blennius will live for 
months in St. Louis tap-water, which is distinctly alkaline. They 
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will also live in redistilled water for weeks. Sucrose is directly 
toxic to them, but least so when present in osmotic equilibrium ; 
this toxicity is reduced by salts and alkalis. Chlorides of the 
following metals are toxic in this order: K >Mg>Ca>WNa. One 
chloride (except that of potassium) reduces the toxicity of the 
others. When three or four are present, the solutions become less 
toxic still. Sea-water diluted to the concentration of the blood 
(or less) is a perfectly balanced @olution for these fresh-water 
fish. Above this concentration, death is prompt. W. D. H. 


The Influence of Fat and Carbohydrate on the Excretion of 
Endogenous Purines in the Urine of Dog and Man. Nosvyosni 
Umepa (Biochem. J., 1915, 9, 421—438).—From experiments on 
himself, it is clearly shown that the protein-sparing action of 
carbohydrate is greater than that of fat. A diet rich in carbo- 
hydrate causes a formation of uric acid, as in the dog it increases 
the allantoin. Glycerol is a protein sparer and increases the out- 
put of endogenous uric acid; the latter effect is also caused by 
sodium hydrogen carbonate. In several experiments the increase 
of uric acid is associated with a fall in the purine bases excreted. 
With diets rich in fat but poor in carbohydrates the uric acid 
output is decreased. In dogs, sodium lactate raises the output of 
allantoin. WwW. D. w. 


Acidosis. Rosert Mitne Lana (Biochem. J., 1915, 9, 456—478). 
—On an ordinary diet, the author excreted daily 10—30 mg. of 
acetone substances. After fasting, carbohydrate, and to a less 
degree protein and glycerol, reduce the acidosis, but fat increases 
it. Alcohol has no effect. The amount of acetone substances in 
the urine of the first few days of starvation depends on the initial 
carbohydrate storage; when the ratio of the fat to carbohydrate 
present becomes greater than 2 to 1, these substances appear in 
abnormal amount, and are for the most part derived from fat. 
Some evidence of the formation of carbohydrate from fat in the 


body is adduced. W. D. H. 


So-called “ Protective Enzymes.” Antitryptic Index and 
Anaphylaxis. IX. J. Bronrensprenner (Proc. Soc. Expt. Biol 
Med. New York, 1915, 18, 42—43).—The symptoms of eclampsia, 
epilepsy, and asthma recall anaphylaxis. There is considered to be 
in these conditions a casual relation between the condition of the 
blood and these diseases. The antitrypsin of the blood is increased ; 
this allows the proteolytic enzyme there to act, and results in auto- 


digestion of the serum and the production of toxic material. 
W. D. H. 


The Output of Creatine in Glycosuria. Kwans1 Tsus1 (Biochem. 
J., 1915, 9, 449—455).—The injection of adrenaline in a dog 
caused glycosuria, creatinuria, and a rise in output of total 
nitrogen. In the same animal, ether anesthesia had similar effects. 
In the estimation of creatine, due care was taken not to confuse 
it with acetoacetic acid. WwW. D. B. 
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Experimental Diabetes after Pancreatectomy. ALsert A. 
Epstein and Grorce Barur (J. Biol. Chem., 1916, 24, 1—16).— 
In experimental diabetes after pancreatectomy in cats, the volume 
of the blood alters, and this change must be allowed for in esti- 
mating variations in sugar, nitrogen, and other constituents of 
that fluid. The hyperglycemia after the removal of the pancreas 
mounts progressively in the terminal stages, because the per- 
meability of the kidney is les; this explains why in diabetic 
coma the blood-sugar rises so greatly. If both kidneys are removed 
the same result ensues; the accumulation of sugar in the blood is 
largely due to the mobilisation of carbohydrate from the liver and 
muscles. W. D. H. 


Production of Pneumonia by Intrabronchial Insufflation of 
Unorganised Substances. B.S. Kune and S. J. Metrzer ‘Proc. 
Soc. Expt. Biol. Med. New York, 1915, 18, 29—30).—Non-virulent 
pneumococci introduced by insufflation produce pneumonia which 
macroscopically resembles that caused by virulent organisms. 
Aleuronat and starch produce pneumonia like that caused by 
virulent pneumococci; egg-yolk and lecithin produce pneumonia 
like that caused by non-virulent cccci. Egg-white has no such 
effect. W. D. iH. 


Accumulation of Nitrogen in the Tissues in Renal Disease. 
Heten Davis and Netuts B. Foster (Proc. Soc. Expt. Biol. Med. 
New York, 1915, 18, 33—35).—Data of nitrogen-retention in the 


tissues are given. In nephritis there is a notable increase in the 
extractive nitrogen in muscle and liver, but when edema was 
present the results were inconstant. In other conditions without 
nephritis, for instance pneumonia, there was a similar accumula- 
tion of nitrogen. W. D. H. 


A Toxic Substance in the Blood of Urzemic Patients. 
Neturs B. Foster (Proc. Soc. Expt. Biol. Med. New York, 1915, 
13, 39).—Uremia blood yields a substance of unknown nature 


which is fatal to guinea-pigs; this is absent in normal blood. 
W. D. H. 


Mode of Action of Ultra-violet Radiation on Living Cells 
especially in the Hye. W. E. Burce (Amer. J. Physiol., 1916, 39, 
335—344).—Ultra-violet. radiation (especially between 254 and 
302 pp) affects protoplasm in such a way that certain salts com- 
bine with it to form an insoluble compound or coagulum. An 
opacity of the lens can be produced in fishes living in solutions of 
these salts (calcium chloride, sodium silicate) which are greatly 
increased in human cataract if the eyes are exposed to radiation 
from a quartz mercury-vapour burner. Abnormal quantities of 
these salts in the cells of the eyelids and cornea increase the 
effectiveness of ultra-violet rays in causing this eye trouble. In 
the skin they increase the effectiveness of short wavelengths in 
producing sunburn. W. D. H. 
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The Comparative [Physiological] Action of the Stereo- 
isomerides of Hydroxyhydrindamine. Yasvo Ixepa (J. Pharm. 
expt. Ther., 1915, 7, 121—124).—The hydroxyhydrindamines have 
no specific action, but are mild general protoplasmic poisons. The 


d-compound is very slightly more toxic than the l-compound 
W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Rate of Growth of Bacteria. Arruur Stator (T., 1916, 109, 
2—10).—It is shown that the rate of growth of bacilli which pro- 
duce a silky turbidity in the medium can be estimated by com- 
paring the solutions with suspensions of asbestos in water. The 
organism employed produces lactic acid, and occurs in malt-wort. 
When an active growth in wort was obtained, it was matched 
against one of the standard asbestos suspensions and then diluted 
with fresh wort to dilutions of 1/100 to 1/100,000. The rate of 
growth cannot be ascertained from the rate of production of 
lactic acid, as growth is retarded by even small amounts of acid. 

When, however, two quantities of wort are seeded, the seeding in 
one case being considerably larger than in the other, the develop- 
ment of acidity in the first case occurs earlier than in the second ; 
the rate of growth is calculated from the difference in time and 
the ratio of the seedings. 

Measurements were made at different temperatures (22—55°) at 
which growth is possible and in different concentrations of wort. 
In the latter experiments it was found the growth was the same 
when D varied between 1°060 and 1-008. 

Most of the lactic acid is produced when the development is 


greatly retarded, as even 5°6° acid lowers the rate of growth. 
N. H. J. M. 


Quantitative Investigations on Indole and Tryptophan 
Decomposition. E. Herzreip and R. Kuincer (Centr. Bakt. Par., 
1915, i, 76, 1—12).—The negative indole reaction which is 
observed in cultures of certain bacteria has been attributed to 
their supposed inability to decompose tryptophan. The authors 
show that this view is not correct, and that when comparatively 
large quantities of bacteria, for example, B. typhosus and B. para- 
typhosus B., are brought into pure tryptophan solution, a con- 
siderable proportion (20—60%) of the compound is destroyed with- 
out any accumulation of indole. Under similar conditions, such 
organisms as B. coli and Vibrio cholerate produced up to 55% 
of indole. 

The absence of indole from “indole-negative” cultures is ex- 
plained, in the case of the typhoid and paratyphoid organisms, by 
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the fact that these bacteria have a well-marked capacity of decom- 
posing indole either in the pure state or in the presence of small 
quantities of peptone. The presence of certain sugars or of large 
quantities of peptone tends to decrease the production of indole 
by B. coli and to prevent tryptophan decomposition by B. typhosus 
and B. paratyphosus B. H. B. H. 


The Lipoids of the Blastomycetes. A. Amaro (Centr. Bakt. 
Par., 1915, ii, 42, 689—698).—Fixed preparations of Saccharo- 
myces ellipsoideus when treated with osmic acid show only a few 
granules which reduce osmic acid, and therefore exhibit black colora- 
tion, whilst the majority of the granules assume a brown colour. 
On the basis of differential coloration and their behaviour towards 
fat solvents after being acted on by osmic acid, the majority of 
the granules in the yeast are looked on as belonging to the class 
regarded by Bernard and Bigart as labile fats. 

By comparison with the rate and type of coloration of a number 
of pure compounds, the assumption is made that the majority of 
the lipoids in yeasts consist of lecithin. Extraction of the washed 
and dried yeast by means of ether gave a residue which, on com- 
bustion and subsequent extraction with sodium nitrate and sodium 
carbonate, gave the characteristic phosphoric acid precipitate with 
ammonium molybdate. The behaviour of certain other cell 
granules towards neutral-red is also described, but no conclusions 
are drawn as to their nature and function. H. B. H. 


Nitrogenous Constituents of Yeast. Jakosn MEISENHEIMER 
(Chem. Zentr., 1915, ii, 1259; from Woch. Brauerei, 1915, 32, 
325—326).—The author has investigated the products of the auto- 
lysis of pure cultures of top and bottom fermentation yeasts in 
presence of toluene. From the cell residues, phytosterol, m. p. 
156—157°, was isolated. The remaining mass was dissolved com- 
pletely in boiling hydrochloric acid, and from the solution thus 
obtained glucosamine hydrochloride was deposited in the crystal- 
line form. The following amino-acids were detected and their 
proportions estimated by Fischer’s ester process: glycine, alanine, 
valine, leucine, proline, phenylalanine, aspartic and glutamic acids, 
tyrosine, and tryptophan; the presence of serine, cystine, and an 
aminobutyric acid was not demonstrated with certainty. The pro- 
portion of tryptophan from a top yeast containing 6°6% N and 
92°4% of dry matter amounted to 0°30%, and that from a bottom 
yeast containing 6°7% N and 83°4% dry matter to 0°34% of the 
dry matter. z. MP. 


Action of Ultraviolet Rays on Alcoholic Fermentation. 
Romoto bE Fazr and Remo pe Fazi (Ann. Chim. Applicata, 1915, 
4, 301—329).—A summary is given of the investigations of various 
authors on the effect of ultraviolet light on micro-organisms. The 
experiments now described lead to the following conclusions. The 
action of ultraviolet rays, even when exerted for a comparatively 
long time, is favourable to alcoholic fermentation. Beer yeast 
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undergoes marked increase in activity when exposed to ultraviolet 
rays for a definite length of time, and is not killed by an exposure 
lasting for fourteen hours. This action of ultraviolet rays serves 
as a means of selection of yeast. These results differ from that 
of Henri, Helbronner, and Recklinghausen, who found that, with 
an artificial mixture of yeast and sarcina, the latter is completely 
destroyed by an exposure of thirty seconds to ultraviolet light, 
whilst the yeast is only attacked after the exposure has lasted 
thirty minutes. T. H. P. 


Culture of Aspergillus niger (Sterigmatocystis nigra) in 
Liquids in which the Zinc is Replaced by Different Elements 
(Copper, Uranium, Vanadium). M. Javittier (Chem. Zenir., 
1915, ii, 1051; from Bull. Sci. Pharmacol., 1914, 21, 452—463. 
Compare A., 1913, i, 235; 1914, i, 119)—When present in sufficient 
proportion, copper produces an appreciable increase in the weight 
of the mycelium of this organism, and is fixed by it, the under side 
assuming a more or less intense blue coloration. The copper also 
accelerates the formation of conidia and intensifies their colour. 
This influence of copper on spore formation is also evident when 
zinc is present in the nutrient solution; the two metals together 
effect a greater acceleration in the growth of the mould than either 
separately. Uranium appears to be without appreciable influence 
on Aspergillus niger. Vanadium increases the yield of mycelium— 
in one case by more than 40%; this effect may, however, be due 
partly to the sulphur of the vanadium sulphate employed. In pres- 
ence of vanadium and zinc together, the amount of mycelium 
formed is somewhat greater than with zinc alone. Neither copper 
nor vanadium, used in any proportion or for any length of time, 
can accelerate the growth or increase the yield of mycelium to even 
approximately the same extent as zinc in proportions between 
1.10-7 and 0°5. 10-8, z. EP. 


Fluorine in the Vegetable Kingdom. Armanp GautieR and 
Paci CLausmMann (Compt. rend., 1916, 162, 105—112. Compare 
A., 1912, ii, 681, 805, 806; 1913, i, 677, 789, 1017)—The authors 
have determined the percentages of fluorine and phosphorus in a 
large number of plants or parts of plants, which serve as food for 
human beings and herbivora, with a view to discovering how 
fluorine passes from the plant to the animal. The results, which 
are set out in detail, show that, in plants, the leaves are the organs 
which are richest in fluorine, the proportion of phosphorus being 
also generally high as compared with the rest of the plant. The 
buds, as in cauliflowers and asparagus, are slightly less rich in 
flucrine, although the phosphorus content of asparagus buds is 
remarkably high. The stems, wood, and bark are the organs which 
are poorest both in fluorine and phosphorus. Edible roots, such as 
carrots and radishes, contain very variable proportions of fluorine 
and phosphorus. Soft fruits are moderately rich in fluorine and 
phosphorus, the pulp being poorer in fluorine than the skin. In 
seeds, the fluorine content is medium and comparable to that of the 
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pulp of fruits. In the case of cereals, granitic soils favour an 
increase of fluorine in the flour. The brari of wheat is very poor 
in fluorine, but very rich in phosphorus. The flour from cereals 
generally resembles the pulp of fruit in being moderately rich in 
phosphorus, whilst in the seeds of leguminose the phosphorus con- 
tent is high. The results do not indicate any particular plant- 
group where fluorine is particularly abundant and necessary. For 
the different organs of the same plant there is apparently no simple 
law governing the ratio of fluorine to phosphorus, but they increase 
and diminish together. W. G. 


The Displacement by Water of Nitr: genous and Mineral 
Substances Contained in Leaves. G. Anpré (Bull. Soc. chim., 
1915, |iv], 17, 429—441).—For the most part a more detailed 
account of work already published (compare A., 1913, i, 233). The 
experiments have been repeated with another year’s crop of chestnut 
leaves, somewhat more in detail, and the results obtained confirm 
those already published (Joc. cit.). W. G. 


A New Method for the Preparation of the Plant Globulins. 
GrorceE Reeves (Biochem. J., 1915, 9, 508—510).—-Sodium chloride 
solutions are usually employed to extract the plant globulins, but 
the yield is usually small. Schryver showed that globulins are much 
more soluble in salt solutions which lower surface tension, and this 
forms the basis of the new method recommended, a semi-normal 
solution of sodium benzoate being the one which gave the best 
results. In this way 130 grams of crude edestin were prepared 
from 450 grams of hemp seed sifted meal; and 30 grams of excelsin 
from 250 grams of Brazil-nut meal. Legumin and vicillin were 
similarly obtained from horse beans, and separated by Osborne’s 
method. W. D. H. 


Evodin. a Crystallised Substance Present in the Fruit of 
Evodia Rutaecarpa. Y. Asaunina and M. Isunio (J. Pharm. Chim., 
1916, [vii], 18, 53; from Yakugakuzassi, 1915).—The dried fruits 
of Lvodia rutecarpa possess an aromatic odour and a bitter taste, 
and have long been used in China and Japan in medicine and 
perfumery. In 1902, Keimatzu extracted a crystallisable substance 
from the fruits by means of benzene; the crystals had m. p. 285°, 
were insoluble in water, alcohol, ether, and light petroleum, slightly 
soluble in hot benzene, ethyl acetate, and chloroform, and soluble 
in acetic acid and in alkali solutions. The authors have further 
investigated this substance, to which the name evodin has been 
given. They find that, owing to the readiness with which it 
oxidises and polymerises, it can be separated from the fruit as a 
pure substance only by distillation with steam; it has the formula 
C,,H»0,. Besides evodin, the fruits contain a considerable quantity 
of other crystallisable substances which constitute a complex 
mixture containing more than 10% of nitrogen. W. P. 8. 
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Chemistry of Heterotrophic Phanerogams. II. F. WosotsoBe 
and J. Zevtner (Monatsh., 1915, 35, 1511—1532. Compare Zell- 
ner, A., 1914, i, 913).—In extension of the earlier investigation 
the authors have submitted to chemical examination, not only 
tobacco-plants affected by Orobanche Muteli and Orobanche ramosa, 
but also the parasitic growths themselves and healthy plants. The 
materials in each case were dried, and the analysis was made on the 
dried substance. 

In the case of Orobanche Muteli, examination was made of the 
ash, the extracts obtained from the dry material with light 
petroleum, ether, alcohol, and water respectively, and the insoluble 
residue. The roots of healthy and affected plants were examined 
in a similar manner. The results show that the composition of 
Orobanche Muteli may vary appreciably with the position of the 
plant affected, but the most notable feature is the relatively high 
content of soluble substances, such as potassium salts, dextrose, and 
mannitol in the parasite; it appears probable that the osmotic 
pressure of these compounds assists in the extraction of sap from 
the roots of the plants. Nicotine does not pass as such into the 
parasitic growth. The thickened portion of the stem of the para- 
site appears to serve for the storage of starch produced from the 
soluble carbohydrate compounds removed from the parent plant. 
The affected tobacco root may lose very considerably in weight, and 
shows a reduction in its content of potassium salts, starch, and, to 
a smaller extent, nitrogenous compounds. It is also observed that 
even with healthy roots the content of soluble substances varies 
considerably with the season, climate, and position. 

It is believed that the food of the parasite is not drawn directly 
from the root, but that the latter merely acts as an organ by which 
food can pass from the soil and from the stem and leaves to the 
parasite. Although the root may be affected by this disturbance 
of its functions, it does not necessarily follow that it will always be 
very seriously affected. , 

The case of the Orobanche ramosa was not so closely investigated, 
but the results indicated a relationship between plant and parasite 
similar to that described above. D. F. F. 


Beetroots Attacked by Cercospora beticola sacc. Emme 
SAILLaRD (Compt. rend., 1916, 162, 47—49).—The beetroot crop of 
1915 was attacked by the fungus Cercospora beticola sacc., with 
the result that the crop was poor in quantity and quality, although 
the sugar content, with a few exceptions, was as high as in an 
average year. The juices were less pure and contained more salts. 
Reckoned as a percentage of the sugar, the beetroots contained 
more total, amino-, ammoniacal, and injurious nitrogen than in 
previous years, even the dry year of 1911. Further, there was 
decided loss of sugar, more remaining in the molasses. The roots 
contained a dextrorotatory substance other than sucrose, which 
was not precipitated by lead acetate, but which disappeared along 
with the amino- and ammoniacal nitrogen during the manufactur- 
ing process. W. G. 
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Connection between Absorption and Coagulation and its 
Influence on the Soil. A. pe Domrinicis (Chem. Zentr., 1915, ii, 
1307 ; from Staz. sperim. agrar. ital., 1915, 48, 525—535. Compare 
A.. 1915, i, 859).—The results of experiments made in conjunction 
with G. Gancemi lead to the following conclusions: The recognition 
of the relation between absorption and coagulation, and its bearing 
on the chemistry of the soil, is of considerable importance. The two 
phenomena proceed together, and a change in one is always accom- 
panied by a simultaneous, analogous change in the other. Thus, 
for instance, the coagulating powers of different ions correspond 
with their degrees of absorption. Absorption effects a retrogression 
of the colloids, a diminution of the difference of electrical potential 
between the contrasted phases, and a rise in the surface tension, 


the phenomenon of coagulation thus making its appearance. 
ae me 


Amino-acid Nitrogen of Soil R.S. Porrer and R. 8. Snyper 
(J. Ind. Eng. Chem., 1915, 7, 1049—1053).—The work of Chardet 
(A., 1915, i, 762), who found by the Sérensen method 49—68% of 
the soil nitrogen to be amino-acid nitrogen, was not confirmed. 
By the Kober method of estimation (A., 1913, ii, 990), no amino- 
acid nitrogen could be found in the acid extract of soil even if 
amino-acids were previously added, but after one hour’s extraction 
with dilute alkali practically the whole of the amino-acid nitrogen 
was removed. A typical analysis of a soil containing 0°151% of 
total nitrogen by the alkali extraction method and estimation 
according to Kober gave 7°95 parts of amino-acid nitrogen and 
31°5 parts of peptide nitrogen per million. From pot experiments 
with variously treated soils, the conclusion was drawn that there is 
no tendency for amino-acid nitrogen to accumulate in either a limed 
or an unlimed acid soil, whether manured or not, and although the 
heavily manured soils showed a decided decrease in nitrate 
nitrogen at first there was a marked increase after from four to 
six weeks. Amino-acid nitrogen was present in less amount than 
ammonia nitrogen, but it fluctuated in general with the latter. 


G. F. M. 


Characterisation of Soils by means of Hydrochloric Acid 
Extracts and by the Power of Exchanging Bases. ALEXxIUs 
A. J. von Stemonp (Bied. Zentr., 1915, 44, 433—438; from 
Intern. Mitt. Bodenk., 1915, 5, 165).—The classification of soils by 
meaus of hydrochloric acid extracts, and estimations of the liberated 
silicic acid dissolved by hot, saturated sodium carbonate solutions, 
is discussed (compare Mitscherlich, ibid., 1914, 4, 327). 

N. H. J. M. 
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Organic Chemistry. 


New Methods of Obtaining Divinyl, Isoprene, Piperylene, 
and Dimetnylerytbrene. I. 1. Osrromisstenski (J. Russ. Phys. 
Chem. Soc., 1915, 47, 1947—1978).—Isoprene may be obtained by 
the following methods: (1) Depolymerisation of natural myrcene, 
CH,:CMe-CH.*CH,-CH:CH-CMe:CH, = 2CH,:CMe-CH:CH,; (2) 
dehydration of §3-dihydroxy-8-methy!butane, 

OH-CMe,:CH,°CH,*OH = 2H,0 + CH,:CMe-CH:CH, ; 
(3) removal of 2HCl from 86-dichloro-8-methylbutane by means of 
quinoline or other amines, 
CMe,Cl-CH,*CH,Cl = 2HCl + CH,:-CMe-CH:°CH, ; 
(4) removal of 1HCl from monochloroisoamylenes by means of 
sodium stearate, CMe,:CH-CH,Cl= HCl +CH,:CMe-CH:CH,; (5) 
removal of acetic acid from $-acetoxy-8-methyl-A~-butene, 
CH,-CMe-CH,°CH,-OAc =C,H,O, + CH,:CMe-CH:CH, ; 
(6) depolymerisation of the terpenes, dipentene, limonene, pinene, 
etc., CMe<oy Cri2>CH-CMe:CH, = 2CH,:CMe-CH:CH, ; (7) ac- 
tion of zinc dust on “aB-yb-tetrabromo-8-methylbutane, 
CH,Br-CMeBr-CHBr-CH,Br + 2Zn = 2ZnBr, + CH,:-CMe-CH:CHg. 

By-Dimethylerythrene may be obtained by: (1) depolymerisation 
of the cyclic dihexene, OMe <r op > CMe CMe:UH, = 
2CH,:CMe-CMe:CH,; (2) dehydration of pinacone by means of 
sulphanilic acid or salts of phosphoric acid, OH-CMe,-CMe,-OH = 
2H,O + CH,:CMe-CMe:CH,. For the preparation of piperylene, see 
this vol., A., i, 4. 

Tilden observed that dipentene is depolymerised at 400—600° 
into isoprene, and the author finds that pyrogenetic decomposition 
of homologues of dipentene yields homologues of isoprene, cyclic 
dibutene being converted into erythrene, CsH,.=2C,H,, and cyclic 
dihexene into fy-dimethylerythrene, C,,.H,,=2C,H;, (compare 
Lebedev, A., 1913, i, 1285). When heated at 150—-250°, limonene 
is converted into polyterpenes of high boiling point, whereas at 
500—600° it yields isoprene, and the increased yield of the latter 
obtained by Staudinger and Klever (A., 1911, i, 731) is due, not 
to dilution of the limonene vapour, but to the high temperature 
at which this vapour is formed; good results are obtained when 
the limonene is mixed with benzene, toluene, xylene, light petroleum, 
etc. The pyrogenetic decomposition of turpentine yields isoprene 
and also gases and liquid hydrocarbons distilling between 60° and 
150°; these hydrocarbons may be used in place of benzene, etc., as 
a diluent. Pyrogenetic decomposition of saturated hydrocarbons 
and of hydrocarbons containing one double linking yields only 
erythrene, no homologues of the latter being obtained: C,H,RR/= 
CH,:CH-CH:CH, + R/H + RH, or C,H;,R=CH,:CH-CH:CH, + RH; 
natural myrcene gives isoprene in 60—70% yield. 

VOL, CX. i. m. 
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The conversion of 88-dichloro-B-methylbutane into erythrene by 
the action of an amine takes place only when the basicity of the 
amine is relatively weak; in the case of primary amines, this 
weakening of the basic properties may be effected by the introduc- 
tion of radicles into the molecule. In this reaction, quinoline, 
p-chloro- and »bromo-aniline, and tetramethyldiaminobenzophenone 
are converted into colouring matters of basic character which behave 
as indicators. When heated with quinoline, both 5-chloro-8-methy]l- 
A-butene and 6-chloro-8-methyl-A’-butene yield isoprene, the 
dimethylallene first formed in the latter case undergoing isomeric 
change; when the quinoline is replaced by sodium stearate, such 
isomeric change does not take place, isoprene being obtained from 
the first, and dimethylallene from the second, of the above chloro- 
derivatives. When heated with lime, sulphanilic acid, or alkali 
alkyloxide, 5-acetoxy-8-methyl-Abutene gives no trace of isoprene, 
but under the influence of alumina at 380—450° a yield of 20% of 
isoprene is obtainable. The dehydration of isoamylene glycol to 
isoprene takes place under the same conditions as that of 1 :3-1so- 
butylene glycol; alumina and also phosphoric acid were used as 
dehydrating agents (compare Lebedev, Joc. cit.). 

The results obtained on heating hydrocarbons of different types 
lead to the following general rule: Open-chain hydrocarbons con- 
taining one ethylenic linking in the molecule, or saturated cyclic 
hydrocarbons, lose at high temperatures mostly saturated hydro- 
carbons, all the carbon atoms being expelled with the exception of 
four, which remain in the form of erythrene. The latter may, 
indeed, be obtained from almost any hydrocarbon containing not 
fewer than four carbon atoms in the molecule, thus: C,Ho, 49+ 
Cl, = HCl+C,Hyn,,Cl ; CaHgn, ,Cl=C,H,RCl= 

HCl + RH +CH,:CH-CH:CH,,. 
T. H. P. 


Conversion of the cycloButane Derivatives, Bromocyclo- 
butane and cycloButanol, into Erythrene. Mechanism of the 
Removal of Different Radicles from the 1- and 4-Positions. 
I. I, OstromisstensKi (J. Russ. Phys. Chem. Soc., 1915, 47, 
1978-—-1982).—The fact that the action of zinc dust on ad-dibromo- 
A’-butene yields erythrene, according to the equations, 


(1) CH,Br-CH:CH-CH,Br + Zn=ZnBr, + CH<G4) >CH, 
2 


BCE Noy — HCH, 
and (2) CH<oy >O = lisa = CH,:CH-CH:CH,, leads to 
the conclusion that reactions yielding cyclobutene should, owing to 
isomerisation of this hydrocarbon, give also erythrene. The author 
has confirmed this conclusion by obtaining erythrene (1) by the 
scission of hydrogen bromide from bromocyclobutane, and (2) by 
the scission of water from cyclobutanol. Similar results were ob- 
tained by Willstaétter and Schmaedel (A., 1905, i, 514), who pre- 
pared erythrene by the removal of bromine from 1 : 2-dibromocyclo- 
butane, and obtained a mixture of cyclobutene (about 90%) and 
erythrene (about 10%) on complete methylation of aminocyclo- 


on 


= 
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butane, CH,<G7]2>CH-NMe,-OH = CH,<CUSCH + NMe, + H,0, 
2 


and by Willstatter and Bruce (A., 1907, i, 1018), who obtained 
A*y-butadiene by the removal of ammonia from aminocyclobutane. 
Thus, the reactions expressed by the following two equations may 
be regarded as general methods for the preparation of erythrene: 


(1) CH, <CH?>CHR =RH + CH,:CH-CH:CH,, and 
2 


(2) CH, <p> CHR! =RH + B/H + CH,!CH-CH:CH,. 


For instance, monosubstituted alkyl-, alkoxy-, or acetyl-cyclobutane 
should give erythrene either when heated or when treated with a 
suitable catalyst; under similar conditions, derivatives of homo- 
logues of cyclobutane should yield the corresponding homologues of 
erythrene; thus, 1- or 2-methyleyclobutanol should give methy]l- 
erythrene. 

Perkin found that, when heated, cyclobutene-1 :2-dicarboxylic 
acid is converted into the anhydride of an acid, the structure of 
which was not established. According to the above considerations, 
the anhydride thus formed must be that of dimethylenesuccinic 
acid, 


CH,-C-CO,H CH,*0-C0,H) CH,:C-CO,H 
| = XI | = | - 
OH,-C-CO,H CH,-U-CO,H__ CH,:0-C0,H 
CHC-CO. 
| ,* T. H. P. 
CH,:0-CO 


Analysis, Purification, and Qualitative Reactions of Isoprene. 
Structure of the Benzene Nucleus. I. I. OstromissLenski (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1983—1988).—The formation in a 
reaction of a diolefine with conjugated double linkings may be 
detected by shaking 5—10 drops of the products of the reaction 
for a short time with 50 c.c. of goncentrated aqueous sulphurous 
acid, the mixture being then left at the ordinary temperature in a 
hermetically sealed vessel. In the course of two to thirty hours, an 
abundant, colourless, amorphous precipitate is formed, this consist- 
ing of a compound of the diolefine with the sulphur dioxide and 
possessing characteristic properties (compare Badische Anilin- & 
Soda-Fabrik, A., 1911, i, 938). 

Isoprene may be estimated by converting it into 88-dichloro-f- 
methylbutane, 70°49 grams of the latter corresponding with 34°03 
grams of isoprene. The procedure is as follows: 200 grams of the 
crude isoprene, containing butylenes, amylenes, benzene, etc., are 
shaken vigorously for six hours with 1500 c.c. of fuming hydro- 
chloric acid. The black, opaque upper layer of chloro-compounds 
is separated by means of a separating funnel, washed with aqueous 
sodium chloride solution saturated in the cold, again separated after 
the emulsion formed has divided into two layers, dried over calcium 
chloride, and distilled. At 40—50° only two or three drops of 
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hydrocarbons usually distil over, and the fraction 50—90° contains 
butylene and amylene chlorides; the fraction 90—130° is collected 
separately. From 130° the temperature generally rises immediately 
to 142°, the boiling point of 88-dichloro-8-methylbutane. When the 
crude isoprene has been obtained from turpentine, the d-dichloro- 
&-methylbutane cannot be distilled, but it is found that the residue 
in the distilling flask with b. p. beyond 143° consists, in spite of its 
black colour, of almost chemically pure 88-dichloro-6-methylbutane ; 
in a vacuum, indeed, this residue distils completely within 0°5° of 
the proper temperature. This residue may be filtered through glass- 
wool and the filtrate weighed. The fraction, b. p. 90—130°, is 
subjected to careful fractional distillation, as it contains 88-dichloro- 
8-methylbutane, sometimes in considerable quantity. 

A method is described for the purification of crude isoprene con- 
taining turpentine, benzene, amylenes, etc. 

When heated with sodium, chemically pure isoprene yields an 
abnormal caoutchouc differing considerably in its properties from 
the sodium—isoprene caoutchouc described first by Matthews and 
Strange, and later by Harries. 

The author regards the stability of halogen atoms combined with 
the nucleus of aromatic compounds as due to the presence in this 
nucleus of three double linkings, the halogen always being attached 
to a carbon atom possessing such a linking. On this assumption, 
those chemical agents which react with the halogen of an aromatic 
nucleus should also react with the halogen of vinyl haloids, The 
halogen of bromobenzene reacts readily, in presence of ether, with 
either sodium or magnesium, and it has been shown by Prshebytek 
(A., 1889, 362) that, in presence of ether, sodium easily removes 
bromine from §-methylvinyl bromide, 2CHMe:CHBr+2Na= 
2NaBr+CHMe:CH-CH:CHMe, and by Austerweil (A., 1912, i, 
525) that sodium or magnesium acts on vinyl bromide in the same 
way as on bromobenzene. The conclusion is drawn that benzene is 
a hydrocarbon with conjugated linkings, and is confirmed by the 
behaviour of aromatic compounds in various reactions. Thus, 
hydrogen unites at the conjugated linking of an open-chain com- 

ound, and also, as in the partial hydrogenation of phthalic acids, 
with the benzene nucleus in the 1- and 4-positions. Further, pyro- 
genetic reactions yield erythrene and benzene with almost identical 
ease and often in identical proportions. With barium peroxide, 
amylenes react with almost explosive violence, whereas isoprene is 
quite passive towards this reagent; this marked stability to oxidis- 
ing agents is closely analogous to that exhibited by aromatic com- 
pounds. Benzene may be regarded as the cyclic analogue of 

h CH:CH-CH:CH 
erythrene, \—OH:CH— ° T. H. P. 


Transference of the Blements of Halogen Hydracid from 
One Organic Radicle to Another. Mechanism of the Action 
of Chlorine on Trimethylethylene [8-Methyl-A*-butene]. 
I. I. Osrromisstensxt (J. Russ. Phys. Chem. Soc., 1915, 47, 
1988—1991).—The author shows that the first stage of the action 
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of chlorine on 8-methyl-A’-butylene (compare Kondakov, A., 1885, 
736; 1886, 136) results in the formation of a dichloride of the 
latter. This dichloride is then converted into chlorotsoamylene 
by loss of the elements of hydrogen chloride, which unite with a 
further molecule of B-methyl-A*-butylene: (1) C;H,,)+ Cl, =C;H,,Cl, ; 
(2) C,H Cl, + C;Hy)=C;H,Cl+C;H,,Cl. Whether the elements of 
hydrogen chloride are lost from -methyl-8y-dichlorobutane, 
CMe,Cl-CHMeCl, or from an unstable dichloro-derivative in which 
the two chlorine atoms retain their “ molecular” linkings and which 
may be formed as a transient intermediate product, is not yet 
decided. ae mee 


Preparation of Ethyl Bromide. Atrrep Ho tr (T., 1916, 109, 
1—2).—In order to obtain a good yield of ethy! bromide from 
sodium or potassium bromide, it is necessary to use a large quantity 
of a mixture of water, alcohol, and sulphuric acid, and to distil at 
as low a temperature as possible (compare Weston, A., 1915, i, 
1049). The author employs a mixture of 1500 c.c. of concentrated 
sulphuric acid, 900 c.c. of water, 1500 c.c. of alcohol, and 1200 
grams of potassium bromide (or an equivalent of NaBr,2H,O). The 
ingredients are mixed carefully in the cold, and distilled for eight 
or nine hours. The yield is 90—96% calculated on the bromine, and 
the product contains no hydrogen bromide and is almost free from 
ether, as revealed by a density measurement. J. C. W. 


Interaction of Tetranitromethane and Potassium Ferro- 
cyanide. Freperick DanieL CHaTTaway and JoHn MALTHOUSE 
Harrison (T., 1916, 109, 171—174).—A saturated aqueous solu- 
tion of potassium ferrocyanide reacts quietly and quantitatively 
with tetranitromethane and bromotrinitromethane, but not with 
chloro- or bromo-picrin, to form the potassium salt of aci-trinitro- 
methane, thus: C(NO,),+2K,FeC,N,=C(NO,),-NO-OK + KNO, + 
2K,FeC,N,, and C(NO,),Br + 2K,FeC,N, = C(NO,),:NO-OK + 
KBr+2K,FeC,N,. This affords a safe and easy way of preparing 
the aci-trinitromethane salt, whereas the older method, the action 
of potassium ethoxide on tetranitromethane, is very risky (Macbeth, 
A., 1913, i, 1146). J. C. W. 


The Preparation of Anhydrous Ethyl Alcohol. L. W. 
WINKLER (Zeitsch. angew. Chem., 1916, 29, 18).—Commercial cal- 
cium shavings contain appreciable quantities of calcium nitride, so 
that when used for the dehydration of alcohol the latter is liable 
to contain ammonia. When used as follows, however, this difficulty 
is obviated. The shavings are sieved with a fine sieve, thus remov- 
ing most of the calcium nitride, after which they are washed with 
dry carbon tetrachloride (or other suitable liquid) to remove traces 
of petroleum. For every litre of alcohol, 20 grams of these cleaned 
shavings are used. In order to remove ammonia from the anhydrous 
distillate, several centigrams of alizarin are dissolved in a litre 
thereof, and 0°5 gram of dry tartaric acid in 10 c.c. The tartaric 
acid solution is then added slowly to the alcohol coloured by the 
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alizarin until the reddish-blue colour changes to a pure yellow; a 
few drops more of the tartaric acid solution are then added, and 
the whole distilled once more, care being taken to prevent the access 
of moisture. T. S. P. 


True Homologues of Glycerol; Heptanetriol. J. L. Hamoner 
(Compt. rend., 1916, 162, 225—226).—A true homologue of 
glycerol is defined as a substance having the general formula 
OH-CH,*(CH,]},*CH(OH)-[CH,],°CH,*OH, and an account is given 
of the preparation of adn-heptanetriol, where n=2. 

y-lodo-a-methoxypropane, OMe-CH,°CH,°CH,I, gives a mag- 
nesium derivative (compare A., 1904, i, 467), which, when acted 
on first by ethyl formate and then by water, yields an-dimethozy- 
heptan-6-ol, OMe-(CH, ],CH(OH):[CH,],-OMe, b. p. 246—248°; D8 
0°969. This diether can be converted into heptanetriol by two 
methods. The first and longest consists in preparing by means of 
hydrobromie acid in the cold ay-dibromoheptan-8-ol, or in the hot 
ay8-tribromoheptane; these yield respectively the corresponding 
diacetin and triacetin, which on saponification give the required 
heptanetriol. The bromo-compounds cannot be converted directly 
by the action of boiling water into the required glycerol, since 
under these conditions they yield propyltetrahydrofuran. 

The second method consists in treating the ay-dimethoxyheptan-8- 
ol, in the cold, with 2 mols. of anhydrous hydrogen iodide, the 
glycerol being dissolved out with water and obtained on distillation. 
adyn-Heptanetriol, OH-CH,*[CH,],*CH(OH):[CH,],-CH,-OH, is a 
very viscous liquid, with a bitter taste, b. p. 230—232°/20 mm. ; 
D'8 1:075. The method should apparently be general for the pre- 
paration of other homologues. W. G. 


Mercury Mercaptide Nitrites and tbeir Reactions with the 
Alkyl Iodides. Compounds of the Disulphonium Series. PraruLLa 
Cuanpra Riy (T., 1916, 109, 131—138).—In a preliminary note 
(P., 1914, 30, 140) it was shown that mercuric nitrite readily reacts 
with mercaptans to form mercury mercaptide nitrites of the type 
R:8:HgNO,. The methyl and ethyl members of this series have 
now been more thoroughly examined, particularly with regard to 
the action of alkyl iodides on them. This reaction is found to 
proceed as represented by the scheme 2R:S-HgNO,+2RI=R,8, + 
Hg.I,+2R*NO,, but this is immediately complicated by other 
changes. Instead of mercurous iodide, the mercuric salt is formed, 
probably by the abstraction of iodine from some more of the alkyl 
iodide, but the most interesting result is the production of complex 
salts of the type R.S,,HgI,,R/I. These are regarded as sulphonium 
salts, in which the two bivalent atoms in ethyl sulphide have 
become quadrivalent, thus: SRR/I-SRI-HglI. 

Mercury methyl- and ethyl-mercaptide nitrites are obtained by 
adding dilute alcoholic solutions of the mercaptans to an excess 
of concentrated mercuric nitrite solution. Nitrous fumes are 
evolved, and the products separate as almost white, crystalline, 
nacreous precipitates. 
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The reaction with alkyl iodides is brought about by warming the 
mercury mercaptide nitrite with an excess of the iodide on the 
water-bath, until the mixture separates into two or three distinct 
layers. Besides volatile products, it is recognised that other com- 
plex substances are formed as well as the disulphonium compounds, 
but these are usually separated by fractional crystallisation from 
acetone. Hthyldisulphonvum-mercuritodide, SEt.I-SEtI-HgI, forms 
yellow crystals, m. p. 112°; the compound, Me.S,,HglI,,EtI, from 
mercury methyl mercaptide nitrite and ethyl iodide, has m. p 
69—71°; the compound, Et,S,,HgI,,PrI, from n-propyl iodide, 
forms dark brown, shining crystals, m. p. 75-—78°; and the com- 
pound, Me,S,,Hgl,,PrI, is a yellow, mealy substance, m. p. 
99—102°. 

An alcoholic solution of ethyl] disulphide also reacts with mercuric 
nitrite, nitrous fumes being evolved, and a compound, 
Et,8,,Hg(NO,).,HgO, being precipitated in microscopic needles. 
The formation of the latter is interesting, as it throws some light 
on the constitution of the above complexes. It is assumed that the 
sulphur atoms first add mercuric nitrite and then nitrogen trioxide 
is eliminated, thus: 


HgNO, NO, HgNO, NO, 
! | | ! 
EisS——-——-SEt  —> =&EtS SEt. 
a eee | l 
NO, ON|O-Hg O0——--Hg 
J.C. W. 


Preparation of Ethyl Acetate from Acetaldehyde. FarswrerKE 
vorm. Merster, Lucius, & Brintne (Eng. Pat., 1915, 1288; from 
J. Soe. Chem. Ind., 1916, 35, 141).—Ethy] acetate is produced in 
85% yield when 400 parts of acetaldehyde are gradually stirred into 
a filtered solution of 16—20 parts of aluminium ethoxide in 45 parts 
of dry solvent naphtha, or other organic solvent of high boiling 
point, such as nitrobenzene or xylene, the temperature being main- 
tained at 0—15° by thorough cooling. After keeping for twenty- 
four hours, the product is fractionally distilled, and the first run- 
nings of acetaldehyde used again. Ethyl acetate forms the inter- 
mediate fraction, and from the residue the naphtha is recovered by 
steam distillation. G. F. M. 


Preparation of Esters of Unsaturated Alcobols from Aldols. 
I. I. Osrromisszensxt (J. Russ. Phys. Chem. Soc., 1915, 47, 
1991—1993).—The action of magnesium amalgam on aldol yields 
the acetyl derivative of crotonyl alcohol: OH*CHMe-CH,-CHO= 

2CH,‘CHO. OH-CHMe-CH,°CHO + CH,-CHO= 
OH: CH Me: CH,°CH,-OAc= H 0 + CHMe:CH-CH,:OAc. 

When treated with alumina, this ester is readily converted into 
erythrene and acetic acid (this vol., i, 4). If analogous and homo- 
logous aldols exhibit similar behaviour towards magnesium amal- 
gam, this reaction would represent a new method for obtaining 
esters of unsaturated alcohols. T. H. P. 
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Hydrogenation of Oils. L. Hampurcer (Chem. Weekblad., 
1916, 13, 2—13).—An account of results obtained in the hydrogen- 
ation of oils by Sabatier’s method under pressures up to 200 
atmospheres. A. J. W. 


Hardening of Oils ia Presence of Nickel Borate. H. Scnoén- 
FELD (Zeitsch. angew. Chem., 1916, 29, 39—40).—The author dis- 
putes the statement of Bosshard and Fischli (A., 1915, ii, 788) that 
the catalytic hydrogenation of oils in presence of nickel borate is con- 
ditioned by the previous decomposition of the salt; the reverse, in 
fact, is the case, for with increasing decomposition of the borate 
owing to the action of the free oleic acid used in Bosshard’s experi 
ment the activity of the catalyst diminishes. The relatively high 
nickel content of the oleic acid hardened in presence of nickel 
borate is likewise to be attributed to the decomposition of the salt 
by the free fatty acid. G. F. M. 


Oxidation of A*Hypogeic Acid by Alkaline Permanganate 
Solution and by Caro’s Reagent. N. Zimovsxi (J. Russ. Phys. 
Chem. Soc., 1915, 47, 2121—2124).—-Oxidation of A-hypogeic acid, 
m. p. 47—49°, solidifying point 44—43° (compare Ponzio, A., 1905, 
i, 405), by means of alkaline permanganate solution, yields an 
aB-dihydroxypalmitic acid, CO,H-CH(OH)-CH(OH):-|CHg],.°CHs, 
which crystallises in needles, m. p. 125—127°, solidifying point 
123—121°; 1°43 parts dissolve in 100 parts of alcohol at 19° and 
0°15 part in 100 parts of ethyl ether at 18°. 

Oxidation of A-hypogzic acid by means of Caro’s reagent in the 
conditions employed by Albitzki (A., 1903, i, 288) yields a dihydrory- 
palmitic acid, Cy.HgO,, m. p. 105—106°5°, solidifying point 
102°5—100° ; 7°94 parts dissolve in 100 parts of alcohol at 19°, and 
1°39 parts in 100 parts of ether at 18°. a. a F. 


Oxidation of A‘-Oleic and A‘-Elaidic Acids by Alkaline 
Permanganate Solution and by Caros Reagent. (I. 
AFANASIEVSKI (J. Russ. Phys. Chem. Soc., 1915, 47, 2124—2127).— 
Oxidation of petroselic acid (compare Vongerichten and Kohler, 
A., 1909, i, 454) by means of Caro’s reagent under the conditions 
indicated by Albitzki (A., 1903, i, 228) yields a e(-dihydrozxystearic 
acid, CO.H-|CH,],-;CH(OH)-CH(OH)-[CH,],)°CH;, m. p. 96—99°, 
solidifying point 92—90°, which is stereoisomeric with the acid, 
m. p. 122°, obtained when the oxidation is effected by permanganate 
(Vongerichten and Kohler, loc. cit.). Oxidation of ACelaidic acid, 
m. p. 52—54°, by alkaline permanganate gives a dihydroxystearic 
acid, C,,H,.0,, having the same melting point, 96—99°, as that 
described above. An isomeric acid, m. p. 120—123°, solidifying 
point 116—114°, is obtained by oxidising A‘-elaidic acid by means 
of Caro’s reagent. =. me F 


Glycerides of Linoleic Acid. Ap. Grin and H. Scuénretp 
(Zeitsch. angew. Chem., 1916, 29, 37—39).—aa-Dilinolein was 
obtained by the action of potassium linoleate on aa-dichlorohydrin, 
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and in better yield by the elimination of bromine by means of 
potassium iodide in ethyl acetoacetate solution from aa-di-tetra- 
bromostearin, which was prepared in good yield by the action of 
potassium tetrabromostearate on aa-dichlorohydrin. aa-Dilinolein 
formed a clear oil of neutral reaction, and gave on bromination in 
carbon tetrachloride a small quantity of the above di-tetrabromo- 
stearin, m. p. 71°. From glyceryl tribromide and potassium lino- 
leate only a poor yield of trilinolein was obtained. Mixed tri- 
glycerides could not be obtained by the usual methods, but lino- 
leodistearin and linoleodipalmitin were successfully prepared from 
distearin and dipalmitin by esterification with linoleic anhydride 
according to the method of Griin and Schacht (A., 1907, i, 462). 
These mixed glycerides are more soluble in the various fat solvents, 
and have lower melting points than the saturated glycerides, and 
the symmetrical compounds are less fusible than the asymmetric. 
s-Linoleodipalmitin has m. p. 28—29°, aslineleodipalmitin, m. p. 
11°5—13°, s-linoleodistearin, m. p. 42° and 36°, and as-linoleodt- 
stearin, m. p. 34°. G. F. M. 


Glutaconic Acid. I. P. E. Verxave (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 981—992).—In this and in subsequent com- 
munications the author supports J. F. Thorpe’s views on the con- 
stitution of glutaconic acid, with evidence chiefly of a physico- 
chemical nature. 

In the first place, it is shown that the glutaconic acid prepared 
by widely differing methods is always the same. These methods are 
reviewed, and it is pointed out that: (1) Conrad and Guthzeit’s 
method, starting with ethyl sodiomalonate and chloroform, is the 
quickest, but costly; (2) von Pechmann and Blaise’s method, start- 
ing with acetonedicarboxylic acid, is very good; Morgenstern and 
Zerner’s method (A., 1910, i, 656), starting with dichlorohydrin 
and potassium cyanide, is the best for large-scale operations; and 
that Buchner’s method, which involves as a preliminary the con- 
densation of methyl acrylate with ethyl diazoacetate, results in the 
production of a mixture of glutaconic acid, and cis- and trans-tri- 
methylenedicarboxylic acids, which can be separated by fractional 
crystallisation from water, ether, and ethyl acetate. The specimens 
of glutaconic acid obtained had m. p. 136—138°, and all had the 
usual properties. 

The author emphasises the point that this ordinary form of 
glutaconic acid is superior in stability to the other two possible 
isomerides. It will be shown that it has neither all the properties 
of a cis-acid nor all those of a trans-acid, and that the speed at 
which it is reduced by hydrogen and a platinum catalyst is 
different from the rate at which an acid with a fixed double linking 
is reduced, and the course of the hydrolysis of the hydroxy- 
anhydride will be studied by physico-chemical means. All the 
evidence points to the presence of a “floating” double bond. _ 

An attempt was made to effect a new synthesis of glutaconic acid 
by the hydrolysis of “ ethyl a-cyanoglutaconate.” This was prepared 
by condensing ethyl sodioformylacetate with ethyl cyanoacetate, but, 

“ m* 
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as Guthzeit and Eyssen have found (A., 1909, i, 674), it yields no 
glutaconic acid or pyridine derivatives on hydrolysis, which might 
have been expected from the hydrolysis of ethyl a-cyano-8-methy]l- 
glutaconate (Thorpe and Rogerson, T., 1905, 87, 1685). Probably, 
the ester has the structure: CHA 2O . 
\cH=——C-0Et J.C. W. 


Oxidation of Unsaturated Fatty Oils and Unsaturated 
Fatty Acids. I. Formation of Acraldebyde by the Oxida- 
tion of Linseed Oil and Linolenic Acid. Arraur Henry Satway 
(T., 1916, 109, 138—145).—A satisfactory explanation of the 
chemical processes involved in the “drying” of linseed oil would 
seem to be impossible until the oxidation of the constituent unsatur- 
ated glycerides is understood. Since it is extremely difficult to 
obtain the pure glycerides of linolenic, linoleic, and oleic acids, 
however, and since 1t can be shown that the glycerol plays no part 
in the reactions, the author has commenced a study of the action 
of air or oxygen on the free acids. He has shaken linseed oil, the 
mixture of acids from saponified linseed oil, linolenic acid, and oleic 
acids with oxygen in a bulbed tube immersed in water at 100°, and 
connected on the one hand to a manometer and gas cylinder, and 
on the other to a wash-bottle containing water, and he has found 
that, except in the case of oleic acid (and also pure glycerol), 
acraldehyde is one of the volatile products. 

The literature of the subject is not very extensive, but contains 
references which are interesting in the light of the above. Thus, 
Dunlop and Shenk (J. Amer. Chem. Soc., 1903, 25, 826) noticed 
an odour of acraldehyde about “drying” linseed oil; Baly (A., 
1912, i, 533) attributed the toxicity of the vapours of fresh paint 
to unsaturated aldehydes; and Gardner (A., 1914, i, 380) and King 
(A., 1915, i, 645) observed the production of carbon monoxide and 
carbon dioxide. An explanation of the mechanism of the processes, 
which would account for the formation of these substances, but, 
however, would involve a new conception of the structure of 
linolenic acid, is given, and the interesting suggestion is made that 
the “dry” oil contains the polymerides of acraldehyde and glyoxal. 

J. C. W. 


Composition of the Hydrochlorides obtained from Formald- 
oxime. OC. H. Sturrer (Proc. K. Akad. Wetensch. Amsterdam, 
1916, 18, 1007—1012).—-Scholl (A., 1891, i, 663) stated that the 
composition of formaldoxime hydrochloride varies, owing to a pro- 
gressive change which takes place during the formation of the salt, 
-but Dunstan and Bossi (T., 1898, 78, 353) assigned the definite 
formula (CH,.N-OH),,HCl, to the only substance which they could 
isolate in a pure state. 

The author has reinvestigated these salts, and finds that Scholl’s 
opinion was correct. The freshly prepared salt, crystallised once 
from methyl alcohol and then from ether, and dried in a current 
of dry hydrogen chloride, contains about 1 molecule of the acid to 
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1 of the simple oxime, CH,:-N-OH; in a vacuum, this salt quickly 
changes into one containing 1HCl to 2CH,:N-OH, and after 
repeated crystallisations and long drying, this gives Dunstan’s salt, 
1HCl to 3CH,:N-OH. It is assumed, therefore, that the oxime 
molecule changes in structure, and the strength of the bases present 
at the various stages has been measured by their catalytic effect 
on the hydrolysis of ethyl acetate and sucrose. The facts are best 
explained by assuming a cyclic arrangement of three molecules of 
the oxime, and will be dealt with more fully in another paper 
(Ree. trav. chim.). J.C. W. 


Some Properties of Starch Considered from a OColloid- 
Chemical Point of View. W. Harrison (J. Soc. Dyers, 1916, 32, 
40—43).—Experiments are described which show that starch 
granules contain no starch which is really soluble in water, and that 
the outer portions of starch granules do not differ chemically from 
the inner portions. Such variations as are found in the starch 
granules are attributable to differences in the physical condition 
of the starch, the appearance of the granules under polarised light 
indicating a considerable degree of compression. 

The differences in size, shape, and resistance to the action of 
hydrolytic agents which are shown by various kinds of starch 
granules are probably due to differences in the method and rapidity 
of deposition of the starch. 

Observations on the precipitation of starch solutions by alcohol 
indicate that the precipitation is connected with the presence of 
inorganic salts. By the fractional separation of the mineral con- 
stituents of ordinary starch by means of alcohol, purer varieties 
of starch have been prepared. Solutions of such relatively pure 
starch are found to deposit granules in contact with the glass of the 
containing vessel, and it is suggested that this is due to the coagu- 
lating influence of salts dissolved from the glass. 

The precipitation of starch by inorganic substances has also been 
examined. The results show that the coagulating powers of the 
metals depend on the valency as shown by the following series of 
relative numbers: hydrogen, 1; sodium, 1; barium, 4; magnesium, 
4; aluminium, 16. The precipitating action of barium hydroxide 
has been supposed to be due to the formation of a definite com- 
pound; the author’s experiments show that this is not the case, 
but that the composition of the precipitate varies with the concen- 


tration of the solution in accordance with the adsorption formula. 
H. M. D. 


Preparation of Diethylamine. Witiiam Epwarp Garner and 
DanreL Tyrer (T., 1916, 109, 174—175).—A mixture of mono-, 
di-, and tri-ethylamine can easily be separated by fractionating 
with a 10-bu!b column, and the authors have therefore been able 
to make diethylamine on a large scale in the laboratory, starting 
with ethyl bromide and ammonia. J.C. W. 

m* 2 
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Preparation of a Compound of Silver Glycocholate Readily 
Soluble in Water. Farswerke vorm. Meister, Lucius, & 
Brinine (U.S. Pat. 1161867; from J. Soc. Chem. Ind., 1916, 35, 
141).--Hexamethylenetetramine—silver glycocholate is obtained as 
a colourless compound, soluble in water, in 90% alcohol, and in 
methyl alcohol, but almost insoluble in light petroleum, by treating 
silver glycocholate with a solution of hexamethylenetetramine. The 
aqueous solution of the compound is decomposed by hydrochloric 
acid into hexamethylenetetramine hydrochloride, silver chloride, and 
glycocholic acid. G. F. M. 


Heptamethylenebis a-imino-acids and the Stereoisomerism 
of their Copper Salts. N. A. Scuiezincer (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1811—1819).—As is the case with the copper salts 
of other organic and inorganic acids, the copper salts of the majority 
of bisimino-acids are known only in one modification. The results 
obtained with the copper salts of ae-pentamethylenebisiminotso- 
butyric acid (A., 1915, 1, 945) indicate that these salts are capable 
of exhibiting cis-trans isomerism, but only the less soluble isomeride 
could be isolated in the pure state. From the structural formule of 
the copper salts of aa-polymethylenebisimino-acids it is evident that 
the czs-salts should be the more stable when the number of 
methylene groups is small, and the ¢rans-salts when more methylene 
groups are present. It is therefore clear why with a8-ethylene- and 
ay-trimethylenebisimino-acids the blue copper salt is alone observed, 
whilst only with the pentamethylene-acid does the second, violet 
form appear, although in this case also the blue form exhibits almost 
perfect stability. With the corresponding heptamethylene-acids, for 
instance, ay-lheptamethylenedi-iminoditsobutyric acid, both copper 
salts are optainable in the pure, crystalline, anhydrous condition ; 
the stable, violet form exhibits normal molecular weight in freezing 
phenol, but no suitable solvent could be found for the labile blue 
modification. 

an-H eptamethylenediiminodiisobutyronitrile, 

C,H,,(NH-CMe,°CN),, 

prepared from heptamethylenediamine, potassium cyanide, and 
acetone, forms an almost colourless oil, and its hydrochloride, 
+2HCIl, when rapidly heated in a sealed capillary, has m. p. about 
129° (decomp.). ‘The corresponding acid, C,;H,0,No, forms anhy- 
drous crystals, and does not melt even at 310°. The violet-red 
copper salt, which is probably the trans-isomeride, is obtained by 
mixing the theoretical amount of cupric hydroxide with an am- 
moniacal solution of the acid and evaporating the solution. The 
blue cis(?)-modification is obtained by dissolving the violet salt in 
fused phenol, shaking the solution with much water to dissolve 
part of the phenol, and dissolving the rest. of the latter in alcohol ; 
the colour of this liquid gradually changes to blue, and extraction 
with ether then yields the blue salt; the latter is converted into 
the violet form slowly by boiling alcohol or rapidly by hot water, 
but the dry salt is not changed by prolonged heating at 90°. 
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an-H eptamethylenedi-minodtphenyldiacetonitrile, 
C,H,,(NH-CHPh-CN),, 
prepared from heptamethylenediamine, potassium cyanide, and 
benzaldehyde, is an oil, and its hydrochloride has m. p. 144° 
(decomp.) in a sealed capillary. The corresponding acid, C,,H O,Ng, 
decomposes at about 231° in a sealed capillary; its hydrochloride, 
+H,O, was prepared, and its methyl ester, C,,H,,0O,No, forms a 
viscous oil, D{’ 1°0854, mn? 1°5293; the blue copper salt was obtained 
as above. i. H. P. 


Preparation of a Derivative of a-Bromo/sovaleramide. KNoLL 
& Co. (D.R.-P. 287017; from J. Soc. Chem. Ind., 1916, 35, 142). 
—a-Bromoisovaleramide reacts with oxalyl chloride according to the 
equation : 

2NH,°CO-CHBr-CHMe, + C,0,Cl, = 

CO(NH-CO-CHBr-CHMe,), + 2HCl + CO. 

The derivative produced has sedative and hypnotic properties, 
and also serves as the starting point for the preparation of a-bromo- 
isovalerylcarbamide. G. F. M. 


Preparation of Carbamide, and of Ammonium Carbonate 
for Use in its Preparation. Bapiscnue Antuin- & Sopa-Faprik. 
(Eng. Pat., 1914, 23939; from J. Soc. Chem. Ind., 1916, 35, 141).— 
Ammonium carbonate is prepared by the direct union of ammonia 
and carbon dioxide in suitable proportions under pressure, with or 
without cooling. The reaction is carried out in a lead- or silver- 
lined autoclave, and if instead of allowing the vessel to cool and the 
ammonium carbonate to solidify, it is only cooled sufficiently to 
keep the pressure below 50 atm. during the reaction, and subse- 
quently the temperature is maintained at 130—140°, carbamide is 
formed. G. F. M. 


Constitution of the Fulminuric Acids. VIII. Metafulm‘n- 
uric Acid. C. Unprant (Gazzetta, 1916, 46. i, 1—48. Compare 
A., 1912, i, 611).—The work of Ehrenberg (A., 1884, 419; 1885, 
1192), Scholvien (A., 1885, 39; 1886, 137), Nef (A., 1895, i, 9), 
Palazzo and Tamburello (A., 1907, i, 298), and Wieland and Hess 
(A., 1909, i, 369) is discussed. The author finds that the trans- 
formation of metafulminuric acid into oximinocyanoacetohydrox- 
amic acid takes place, not only under the influence of alkali, but 
also spontaneously, and occupies a few hours or a few months 
according to the conditions; the change is greatly accelerated by 
heat or alkali. In a desiccator, oximinocyanoacetohydroxamic acid 
undergoes no further appreciable alteration, but under other con- 
ditions, for instance, in a closed, paraffined vessel or in an open 
vessel, it is transformed completely into isofulminuric acid in a few 
weeks. Marked discrepancies occur between the properties found 
by the author for oximinocyanoacetohydroxamic acid and those 
ascribed to it by Nef and by Wieland and Hess, and the author 
shows that these are due to the fact that this acid undergoes change 
in different directions according to the conditions in which it is 
kept. (1) In solution in water or an organic solvent, it is trans- 


i. 254 ABSTRACTS OF CHEMICAL PAPERS. 


formed into an uncrystallisable syrup, the syrupy fulminuric acid 
of Ehrenberg, and this has not yet been purified, but is still under 
investigation. (2) When heated for about thirty minutes at 70°, 
the anhydrous form of oximinocyanoacetohydroxamic acid is con- 
verted into 4-nitro-5-aminoiso- 
N "7 N:CH oxazole (annexed formula) (A., 
Le I 1912, i, 611). The transformation 
r Sembee ae | OHO, of the group 
HO-U:NOH U-U-NH, *C(.NOH)-C(-NOH): 
into -C(NO,):C(NH,)- here taking 
place is in accord with the general law that a substance corre- 
sponding with a form of intermediate oxidation tends to decom- 
pose in two senses, namely, into the forms of lowest and 
highest oxidation. (3) The most typical change of oximino- 
eyanoacetohydroxamic acid is, however, that into isofulmin- 
uric acid or hydroxyfurazancarbonamide, which the author explains 
by the scheme: 


ON CO-NH, CO-NH, 
| | 
é:NOH —> G:NOH | —> ONS, 
| | of 
HO-O0:NOH HO-O:NOH HO-UIN 


This reaction evidently requires the presence of only a minimal 
amount of moisture, but cannot take place in a desiccator. 

To oximinocyanoacetohydroxamic acid (I) and the orange acid 
(II) obtained from it by the action of sodium hydroxide, and to the 
two amidines (III and IV) obtained by the action of dilute or 
concentrated ammonia solution on acid (I), the following stereo- 
isomeric formule are assigned : 


ON ON NH,C:NH NH, -C:NH 
| | 
ON, o:n/OH é:n/ OH o:n/OH 
OH 


OH 
HO-O:N% HO-C:NOF HodN/OF  HO-OIN og 


(I.) ( Syn.) (II). (Amphi.) (III.) (White, amphi.) _(IV.) 
(Yellow, anti.) 

The author adopts the structure proposed by Wieland and Hess 

(loc. cit.) for metafulminuric acid. The furazanic formula, 
N:CH 

O<y: -C(OH):NOH’ 
furazancarboxylic acid, when converted into its salts, undergoes 
transformation into oximinocyanoacetic acid ; since, however, sodium 
nitrite acts rapidly on oximinocyanoacetohydroxamic acid, giving 
immediate and copious evolution of nitrous oxide and formation of 
oximinocyanoacetic acid, whereas with fulminuric acid this reaction 
takes place only with extreme slowness, the conclusion is drawn that 
the hydroxamic acid group in metafulminuric acid is not free, but 
ON-C:NH(OH) 
HO-C—-—-——N 


is also discussed, in view of the fact that 


bound. The structure >0 for metafulminuric acid 


is also considered. 
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Metafulminuric acid has m. p. 86° (+ 2H,O) or 102° (anhydrous), 
tue anhydrous form being non-explosive. 

Oximinocyanoacetohydroxamic acid, C;H,0,N,+3H,0O, softens at 
about 45°, and is completely liquid at about 80°; with 4H,O it has 
m. p. 105°. With ferric chloride its aqueous solution gives an 
intense reddish-violet coloration, which, unlike the colour given with 
metafulminuric acid, is stable on addition of a few drops of dilute 
hydrochloric acid. Its acetyl derivative, C;H,0,N,+H,O, m. p. 
about 99°, and triacetyl derivative, CsH,O,N;, m. p. 55—57°, were 
prepared. 

The mono-ammonium salt of oximinocyanoacetohydroxamic acid, 
C,H,0,N3,NHs, forms yellow needles, m. p. 115° (violent decomp.). 
The diammonwum salt, C,H,0,N3,2NHs, wrongly described by Schol- 
vien (/oc. cit.) as the diammonium salt of metafulminuric acid, forms 
microscopic crystals, m. p. 125° (decomp.). The corresponding 
amphi-amidine (vide supra), C;H,O,N,, obtained when an aqueous 
solution of either ammonium salt is left in an open vessel and 
described by Scholvien (loc. cit.) as the ammonium salt of metaful- 
minurie acid, forms white crystals and begins to contract and turn 
brown at about 170°, becoming completely charred at 185°; the 
nitrate, m. p. 119—120°, and the sulphate, m. p. 153° (decomp.) 
were prepared. When converted into salts by treatment with 
mineral acids, the stable amphi-amidine is transformed into salts of 
the labile, yellow syn-modification, which undergoes spontaneous 
change into the amphi-form when suspended in water. The isomeric 
anti-tmidine. obtained on gradual evaporation of.a solution of the 
diammonium salt of oximinocyanoacetohydroxamic acid in concen- 
trated ammonia solution, forms intensely yellow, slender needles ; its 
nitrate, m. p. 120°, and sulphate, m. p. 145° (decomp.), were 
prepared. 

The action of sodium nitrate on salts of the above anti-amidine 
yields the amidine of anti- 


iS sity: as clase oximinocyanoacetic acid (an- 
C:N7 CN on nexed formula I), which forms 

I, microscopic needles charring at 
CO,H CO,H above 200°, and gives a faint, 

(I) 3.) Marsala-yellow coloration with 


ferric chloride and an intense blue coloration with ferrous sulphate 
and a trace of potassium hydroxide or ammonia solution. The 
action of sodium nitrite on salts of the syn-amidine of oximinocyano- 
acetohydroxamic acid yields the amidine (I) just described, and also 
that of syn-oximinocyanoacetic acid (annexed formula II), which 
forms microscopic needles, carbonising at about 300°, and gives a 
Marsala coloration with ferric chloride and an intense blue colora- 
tion with ferrous sulphate mixed with either sodium acetate or 
potassium hydroxide or ammonia solution ; the formation of the two 
isomeric amidines in this case is due to the spontaneous transforma- 
tion in solution of the labile, yellow syn-amidine of oximinocyano- 
acetohydroxamic acid into the stable, white amphi-isomeride. By 
prolonged heating on the water-bath with dilute hydrochloric acid, 
the amidine of anti-oximinocyanoacetic acid is transformed into the 
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isomeric syn-compound. Reasons are given for regarding these two 
pairs of amidines, as stereoisomerides and not structural isomerides 
(compare Wieland and Hess, loc. cit.). 

In presence of 1 equivalent of sodium ethoxide, metafulminuric 
acid gives rise successively to the following monosodium salts of 
oximinocyanoacetohydroxamic acid: yellow, C,;H,O,N;Na, red 
(+14H,0), and black (+14}H,O), these corresponding respectively 
with the following modifications of the hydroxamic acid: white, 
crystalline; orange, insoluble; and green, which could not be sepa- 
rated from solution. The action of two equivalents of sodium 
ethoxide on either metafulminuric or oximinocyanoacetohydroxamic 
acid yields the amorphous, yellow disodium salt of the latter acid, 
C,HO,N;Na, + 3H,O, then the bright yellow disodium salt of the 
isomeric orange acid (+2H,O), and, finally, the disodium salt of 
isofulminuric acid. T. H. P. 


Some Points Connected with the Representation of the 
Benzene Formula. Gervaise Le Bas (Chem. News, 1916, 113, 
73—74).—The formula for benzene suggested in a previous paper 
(ibid., 1914, 110, 37) may be combined with the centric formula to 
yield a combination formula which is said to include the Kekulé 
formula. On the assumption of vibrating valencies and directive 
forces for positive and negative valencies, it is found that the 
centric formula may be regarded as a transition phase with the 
two alternative Kekulé formule as the limiting phases. H. M. D. 


Preparation of 1 :4-Dichloronaphthalene. FArswERKE vorM. 
Meister, Lucius, & Brinine (D.R.-P. 286489; from J. Soc. Chem. 
Ind., 1916, 35, 107).—Dichloronaphthalenes, of which the 1 : 4-iso- 
meride is the main product, are exclusively formed by the action 
of the calculated quantity of sulphuryl chloride on naphthalene at 
temperatures above 100°. They are used as intermediate products 
for the production of dyes. G. F. M. 


Polymorphism in Halogen-substituted Anilides. Freprerick 
DanteL Cuattaway and Gerorce Rocer Ciemo (T., 1916, 109, 
89—105. Compare this vol., i, 140)—Some 2:4-dihalogenoacet- 
anilides ard -nitrobenzanilides have been obtained in two crystal- 
line forms, and a large number of other derivatives of halogeno- 
anilines have been prepared. 

2:4-Dibromoaniline is conveniently obtained by heating aceto- 
p-bromoanilide with bromine in the presence of glacial acetic acid 
and sodium acetate, followed by hydrolysis. 2-Chloro-4-bromganiline 
is obtained by the action of chlorine on aceto-p-bromoanilide, and 
4-chloro-2-bromoaniline by heating -aceto-pchloroanilide with 
bromine, the products being subsequently hydrolysed. 

Aceto-2-chloro-4-bromoanilide and aceto-4-chloro-2-bromoanilide 
crystallise from well-boiled solutions in glacial acetic acid, on cooling 
slowly, in tufts of slender needles, which sooner or later give place 
to compact crystals. 

n-Butyro-2-chloro-4-bromoanilide, C,H,sClIBr-NH-CO-C,H,, forms 


= 
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long, colourless needles, m. p. 110°, extinction 21°, and the -4-chloro- 
2-bromoanilide has m. p. 111°5°, extinction 31°. Phenylaceto-2- 
chloro-4-bromoanilide, C,H,;C1Br-NH:CO-CH,Ph, forms colourless 
needles, m. p. 150°, extinction variable; the -4-chloro-2-bromo- 
anilide has m. p. 148°; the -2:4-dibromoanilide has m. p. 160°. 
o-Nitrobenzo-2-chloro-4-bromoanilide, 
C,H,ClIBr-N H-CO-C,H,°NO,, 

forms colourless needles, m. p. 165°, extinction 25°; the -2:4-di- 
bromoanilide crystallises in pale yellow plates, m. p. 178°, extinction 
24°; the -4-chloro-2-bromoanilide forms colourless plates, m. p. 166°, 
extinction 18°; the -2:4-dichloroanilide has m. p. 153°5°. m-Nitro- 
benzo-2-chloro-4-bromoanilide separates in long needles, m. p. 191°; 
the -2:4dibromoanilide has m. p. 165°, extinction variable; the 
-4-chloro-2-bromoanilide forms flattened plates, m. p. 167°5°, which 
show a small positive biaxial figure in convergent light; the -2 : 4-di- 
chloroanilide has m. p. 183°, extinction straight. p-W#trobenzo-2- 
chloro-4-bromoanilide separates when a concentrated alcoholic solu- 
tion is rapidly cooled as a felt-like mass of almost colourless fila- 
ments, but these soon give place to pale yellow, hexagonal plates, 
m. p. 199°, extinction straight; the -2 :4-dtbromoanilide, m. p. 194°, 
cerystallises in very similar forms; the -4-chloro-2-bromoanilide sepa- 
rates in very slender needles with straight extinction, which change 
slowly into pale yellow, stout, six-sided, rhombic plates, with 
diagonal extinction, m. p. 174°; the -2:4-dichloroantlide forms very 
slender needles, which change in the course of a few weeks into 
stout, six-sided prisms with domed ends, m. p. 174°. 

The 2:4-dihalogenoanilines were also condensed with phthalic 
anhydride, at 180°. Phthalo-2-chloro-4-bromoanil, 

OH, <Go>N-C,H,CIBr, 
m. p. 165°, the -4-chloro-2-bromoanil, m. p. 140°, the -2:4-dichloro- 
anil, m. p. 155°, and the -2 :4-dibromoanil, m. p. 153°5°, all crystal- 
lise in colourless prisms with straight extinction. 

The anilines were also treated with methyl or ethyl chloroformate 
in pyridine and ether. Methyl 2-chloro-4-hromocarbanilate, 
C,H,CIBr-NH-CO,Me, forms colourless needles, m. p. 76°5°, extinc- 
tion 42°; the ethyl ester has m. p. 96°, extinction 38°. Methyl 
and ethyl 2:4-dibromocarbanilates had already been obtained by 
less suitable means (Fromm and Heyder, A., 1909, i, 911). Methyl 
4-chloro-2-bromocarbanilate has m. p. 87°5°, and the ethyl ester, 
m. p. 90°.. Methyl 2:4-dichlorocarbanilate crystallises in needles, 
m. p. 70°5°, and the ethyl ester has m. p. 89°. 

s-Bis-dihalogenophenylcarbamides were obtained by heating the 
anilines with an excess of carbamide at 180° for forty hours. 
s-2 :2!-Dichloro-4 :4!-dibromodiphenylearbamide, 

CO(NH-C,H,CIBr)., 
separates from nitrobenzene in hair-like needles with oblique extinc- 
tion, m. p. 279°, whilst the very similar s-4 : 4/-dichloro-2 : 2!-dibromo- 
diphenylcarbamide has m. p. 274° and extinction 40°. 

The anilines were also heated with an excess of ethyl oxalate at 
220°, when the oxanilates and small quantities of the oxanilides 
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were formed. The corresponding oxanilic acids and oxanilamides 
were prepared from the esters. Lthyl 2-chloro-4-bromo-oxanilate 
forms colourless needles, m. p. 124°; the free acid, 
C,H,CIBr-NH-CO-CO,H, 
has m. p. 131° (decomp.); s-2 :2/-dichloro-4 : 4/-dibromo-oxanilide 
crystallises from nitrobenzene in colourless needles, m. p. 285°; 
2-chloro-4-bromo-ozanilamide, CsH,C1Br-NH*CO-CO-NH,, has m. p. 
243°. Ethyl 4-chloro-2-bromo-oxanilate has m. p. 121°; the acid 
crystallises from benzene in colourless needles, m. p. 126—127° 
(decomp.) or from water with 1H,O; the oxanilide, 
C,,H,O,N,CI,Bry, 

has m. p. 295°; the ozanilamide has m. p. 236°. Hthyl 2:4-di- 
bromo-oranilate forms curved, hair-like crystals, m. p. 130°; the 
acid crystallises from benzene in needles, m. p. 138° (decomp.) and 
from water with 1H,O; 2:4:2/:4/-tetrabromo-ozanilide has m. p. 
298°, straight extinction; and the ozanilamide has m. p. 250°. 

Similar compounds were obtained from ethyl malonate (compare 
T., 1910, 97, 339). 2:2/-Dichloro-4:4'-dibromomalonanilide, 
CH,(CO-NH-C,H,CIBr),, forms colourless needles, with straight 
extinction, m. p. 214°. Ethyl 2-chloro-4-bromomalonanilate, 
C,H,ClBr-NH-CO-CH,-CO,Et, crystallises in colourless, prismatic 
plates, with straight extinction, m. p. 81°5°; the free acid forms 
long, slender prisms, which melt and change into aceto-2-chloro-4- 
bromoanilide at 165°; the amide, C,H,CIBr-NH+CO-CH,°CO-NH,, 
has m. p. 149°. 4:4/-Dichloro-2 : 2!-dibromomalonanilide crystallises 
in colourless prisms, m. p. 221°, straight extinction. Hthyl 4-chloro- 
2-bromomalonanilate separates from alcohol in prismatic plates, 
m. p. 83°5°; the acid forms long prisms, m. p. 161° (changing into 
aceto-4-chloro-2-bromoanilide ; the amide crystallises in long, slender 
needles, m. p. 159°. 2:4-Dibromomalonanilamide forms slender 
needles, m. p. 164°. 

Various sulphonanilides were obtained by adding an ethereal 
solution of the sulphonyl chloride to a solution of the aniline and 
pyridine in ether, and these were converted into N-chlorides by 
means of hypochlorous acid. Benzenesulphon-2-chloro-4-bromo- 
anilide, C,H,CIBr-NH-SO,Ph, forms striated, colourless, flat prisms, 
with straight extinction, m. p. 122°, and benzenesulphon-2-chloro- 
4-bromophenylchloroamide, C,H,C1Br-NCl*SO,Ph, crystallises in 
stout prisms, m. p. 111—112°. Benzenesulphon-4-chloro-2-bromo- 
anilide crystallises in flat prisms, terminated by domes with straight 
extinction, m. p. 128°, and the -phenylchloroamide forms stout 
prisms, m. p. 123°  p-Jolwenesulphon-2-chloro-4-bromoanilide, 
C,H,ClBr-NH:SO,°C,H,Me, forms colourless plates, m. p. 121°, and 
the -phenylchloroamide separates from chloroform in stout prisms, 
m. p. 78°. p-Toluenesulphon-2:4-dihromoanilide crystallises in 
plates with straight extinctions, m. p. 134°, and the -phenylchloro- 
amide in stout prisms, m. p. 78°. p-Toluenesulphon-4-chloro-2- 
bromoanilide forms plates, m. p. 126°5°, and the -phenyIchloroamide 
stout prisms. m. p. 77°. p-Nitrotoluene-o-sulphon-2-chloro-4-hromo- 
anilide, C,H,CIBr*-NH-SO,°C,H,.Me-NO,, crystallises in very pale 
yellow, obliquely terminated prisms, extinction 25°, m. p. 164°5°, 
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and the -phenylchloroamide in prisms, m. p. 123—124°. p-Nitro- 
toluene-o-sul phon-4-chloro-2-bromoantlide forms very pale yellow, 
flattened prisms, straight extinction, m. p. 165°, and the -phenyl- 
chloroamide colourless prisms, m. p, 122°. p-WVitrotolwene-o-sul phon- 
2:4-dibromoanilide crystallises in flat prisms with straight extinc- 
tion, m. p. 173°, and the -phenylchloroamide in colourless prisms, 
m. p. 124—125°. ' 

Azo-dyes with B-naphthol were found to be characteristic deriv- 
atives of the several anilines. 2-Chloro-4-bromobenzeneazo-B-naph- 
thol, C,H;,ClBr-N.°C,,H,°OH, crystallises in plates, m. p. 210°, 
which have a beetle-green colour by reflected light and a red colour 
by transmitted light. 4-Chloro-2-bromobenzeneazo-B-naphthol forms 
brilliant, sharply pleochroic, red plates, with straight extinction, 
m. p. 193°. 2:4-Dibromobenzerteazo-B-naphthol (compare Hantzsch 
and Schmiedel, A., 1897, i, 185) forms flat, brick-red prisms, m. p. 
203°, with straight extinction. J.C. W. 


Imino-acids. G. L. Srapnixov (J. Russ. Phys. Chem. Soc., 1915, 
47, 1792—1796).—The author replies to Schlezinger’s criticisms 
(A., 1915, i, 959) of his views concerning the increasing instability 
of imino-acids with increase of the molecular weight. Against 
Schlezinger’s conclusions the following facts are cited: (1) the 
nitrilo-ester of iminophenyldiacetic acid does not decompose at the 
imino-group when boiled with 20% hydrochloric acid, and thus 
resembles nitriles of the lower, aliphatic imino-acids; (2) under the 
same conditions, the nitrilo-ester of phenylmethyliminodiacetic acid 
partly decomposes at the imino-group, and thus occupies an inter- 
mediate position; and (3) the nitrilo-ester of cycloheptaneimino- 
propionic acid is readily resolved at the imino-group by 20% hydro- 
chloric acid. Schlezinger’s views are also inapplicable to the case 
of the aliphatic imino-acid obtained by Erlenmeyer and Sigel (A., 
1874, 981) from heptaldehyde—-ammonia, the nitrile of this acid 
being decomposed at the imino-group by 20% hydrochloric acid. 
These and other observations are regarded as confirmation of the 
view that the stability of derivatives of imino-acids diminishes as 
the molecular weight increases, although the author does not deny 
the influence exerted by acidifying groups in organic compounds in 
general and in imino-acids in particular. Various instances are 
quoted to show that the same rule holds for the imino-acids them- 
selves. T. H. P. 


Reaction of Esters with Organo-magnesium Compounds. 
II. G. L. Srapnrrov (J. Russ. Phys. Chem. Soc. 1915, 47, 
2037—2044. Compare A., 1914, i, 954).—Further complications are 
encountered in the interaction of esters and organo-magnesium com- 
pounds when heavy radicles take part in the reaction (compare A., 
1915, i, 957, 975). When a methyl or ethyl ester is used, the iodo- 
magnesium sec.- or tert.-alkyloxide formed reacts with the un- 
changed initial ester, giving an ester corresponding with the alcohol 
synthesised. In some cases this ester will react with magnesium 
iodide, giving the iodide corresponding with the alcohol synthesised. 
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This iodide may then: (1) react with the iodomagnesium alkyloxide 
of the alcohol synthesised, giving the simple ether of such alcohol ; 

(2) react with the iodomagnesium methoxide (or ethoxide) present, 
forming a mixed ether of the synthesised alcohol; (3) react with 
magnesium alkyl iodide, yielding a hydrocarbon (tri- or tetra-alkyl- 
methane). Two conditions absolutely necessary for the reaction to 
proceed in the above directions are a high temperature and the 
presence of a sufficient proportion of the initial ester. The condi- 
tions employed were as follows: to the organo-magnesium compound, 
cooled by means of tap-water, the ester is added as far as possible 
at one time, and not in small portions; if the mixture begins to 
boil, the vessel is kept in water until the boiling is allayed, and is 
then heated on a bath to the boiling point of the ether for six to 
ten hours. 

Under conditions such as these, magnesium phenyl bromide and 
methyl benzoate yield considerable proportions of triphenylmethyl 
methyl ether and triphenylcarbinol. With magnesium phenyl bromide 
and benzyl benzoate, a relatively small yield of triphenylmethyl 
benzyl ether is obtained, the reaction virtually stopping at the first 
stage, namely, the formation of iodomagnesium tert.-alkyloxide. 

T. H. P. 


Reaction of Esters with Organo-magnes'um Compounds. 
III. G. L. Srapnrkov (J. Russ. Phys. Chem. Soc., 1915, 47, 
2115—-2120. Compare preceding abstract).—In those cases where 
the tert.-alkyl bromide or iodide, in presence of haloidomagnesium 
alkyloxide, gives an unsaturated hydrocarbon (A., 1914, i, 954), the 
whole cycle of reactions between an ester and a magnesium alkyl 
haloid is expressed by the following equations: (1) CH,R-*CO,Et + 
2MgR’X = CH,R-CR,'-O-MgX +OEt-MeX; (2) CH,R-CO,Et+ 
CH,R-CR’,-O-MgX = OEt-MgX + CH.R-CO,°CR,/-CH.R ; (3) 
CH,R-CO,°CR,/*CH,R + MgI, =CH.R-CO,-MgI + CH.R- ‘CR, 'T; (4) 
CHR: CR/,I + CEt-MgX = Et-OH + MgX1I+CR’,:CHR. The re- 
sults obtained under different conditions are as follows: (a) If the 
ethyl ester acts on the magnesium alkyl haloid in the cold, and the 
ester is added in drops and the mixture energetically shaken mean- 
while, the tertiary alcohol is obtained. (+) If the whole of the 
ester, taken in excess, is introduced at once into the solution of 
the magnesium alkyl haloid and the reacting mixture is then heated 
at the boiling point, the ethylenic hydrocarbon corresponding with 
the tertiary alcohol is obtained. (c) If the conditions are as under 
(b), but a benzyl ester is used, both the tertiary alcohol and the 
corresponding ethylenic hydrocarbon are obtained; thus, from 
benzyl acetate and magnesium phenyl bromide under these condi- 
tions, diphenylmethylearbinol and as.-diphenylethylene are formed. 

TT. . #. 


Combination of Hydrogen with Acetylene Derivatives. VI. 
Hydrogenation of an Acetvlenic Alcohol. J. S. Zatxinp (J. 
Russ. Phys. Chem. Soc., 1915, 47, 2045—2050. Compare A., 1915, 
i, 640).—At the ordinary temperature, the hydrogenation of 


ee 
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5 - phenyl - 8 - methyl! - Av- butinen-8-ol, OH-CMe,°Ci:CPh (compare 
Iocitsch, A., 1914, i, 401) in anhydrous alcoholic solution and in 
presence of colloidal palladium proceeds uninterruptedly, no arrest 
occurring when two atoms of hydrogen have been taken up pet 
molecule of the alcohol. 

B-Phenylethyldimethylcarbinol, CH,Ph:CH,*CMe,°OH, obtained 
in the above reaction, is a viscous liquid with a pleasant smell, b. p. 
144°/85 mm., D{ 0°9778, Dj®? 0°9626, nv? 150775. Its acetyl deriv- 
ative, C,,H,,0,, is a colourless, viscous liquid, b. p. 1319/17 mm., 
Dj 0:9987, D?’" 09831, nF? 1-48820. 


Cholesterol and Coprosterol. III. The Ozonides of Chole- 
sterol. IV. Action of Bromine on Cholesteryl Benzoate. 
CuarLes Dore and Lionet Orance (T., 1916, 109, 46—55).—The 
application of ozone to the determination of ethylene linkings in 
cholesterol and its derivatives has given very different results in 
the hands of various workers. Many of the pitfalls have now been 
recognised. Not only is it important, when aiming at a pure 
ozonide, to use pure ozone, washed free from oxozone, but chloro- 
form must be abandoned as a solvent, and a weak ozone of only 
1—2% concentration should be employed. The authors have there- 
fore treated cholesterol and the acid, Cy,H,,O, (Diels, A., 1903, i, 
819) with pure and “ crude” ozone in glacial acetic acid or acetone, 
and have purified the products by frequent precipitation by light 
petroleum from ethereal solutions, followed by exposure to a high 
vacuum for some days. They find that cholesterol combines with a 
maximum of six atoms of oxygen when treated with pure ozone, 
whilst seven atoms are absorbed when “crude” ozone is used, 
whereas the acid combines with 7 and 8 atoms respectively. The 
first stage, defined roughly as the point at which the cholesterol 
dissolves as an ozonide, suggests the formation of an ozonide, + Qs, 
with washed ozone, but the addition of O, with the crude ozone. 
All the products were brittle solids, m. p. 85—95°, decomp. above 
100°, which were dextrorotatory and gave resinous acids and neutral 
substances on decomposition. The authors believe that the second 
unsaturated linking which is involved in the reaction is not pre- 
existent, but is developed by the breaking down of a bridged ring 
system. 

Cholesterol was also heated with sulphur for several hours at 
160—165°, at which point the element is supposed to exist as active 
S, molecules, analogous to ozone (Erdmann, A., 1908, ii, 830). A 
dark red, brittle solid was isolated, which is probably a “ mono- 
thio-ozonide,” Cy-HyO8s. 

Cholesteryl benzoate and nitrobenzoates behave towards bromine 
in a somewhat different manner from the other esters. In cold 
carbon disulphide solution no reaction seems to take place until a 
few minutes have elapsed, but then substitution, and also addition, 
set in rapidly. Bromocholesteryl benzoate, narrow, six-sided prisms, 
m. p. 140—142° (compare Obermiiller, A., 1891, 299) and chole- 
steryl benzoate dibromide, C,H; O,Br,, large, hexagonal tablets, 
m. p. 168—169°, were isolated in the case of the benzoate. Chole- 
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steryl m-nitrobenzoate, m. p. 137° (turbid, clear at 170°) and the 
p-nitrobenzoate, glistening plates, m. p. 185° (turbid, clear at 250°), 
show a characteristic play of colours, violet, green, and red, on 
cooling. Bromocholesteryl m-nitrobenzoate cr ‘stallises in leaflets, 
m. p. 149°. J. C. W. 


Mechanism of Perkin’s Reactiov. M. Bakunin and G: 
Fisceman (Gazzetta, 1916, 46, i, 77—103).—The authors have made 
a number of experiments with the object of elucidating the 
behaviour of the various types of compounds characterising Perkin’s 
synthesis. Between sodium acetate and phenylacetic anhydride or 
between sodium phenylacetate and acetic anhydride, a reversible 
reaction takes place: 

2CH,Ph-CO,Na + (CH,°CO),0 = 

2CH,°CO,Na + (CH,Ph-CO),0, 
such a reaction also occurring when the radicles of the anhydride 
and salt are identical. Acetic anhydride alone does not react with 
aldehydes, except that with pnitrobenzaldehyde it yields a little 
pnitrocinnamic acid, reaction in general being determined by the 
presence of acetate. Phenylacetic anhydride is decidedly more 
reactive, and with aldehydes forms unsaturated acids, but the 
percentage yields of the latter are greatly increased by addition of 
sodium acetate or, to a less extent, sodium phenylacetate. The sole 
purpose of increasing the yield is served by adding acetic anhydride, 
which is a dehydrating agent capable of dissolving salts, anhydrides, 
and aldehydes, and therefore of rendering possible the intimate 
contact otherwise unattainable. It is advantageous, but not indis- 
pensable, that one of the compounds taking part in the double 
decomposition should be an anhydride, unsaturated acids being 
also obtained if the anhydride is replaced by an acid. The question 
of the formation of intermediate compounds in the reaction is 
discussed. ; rT. &. 2. 


Derivatives of Cinnamic Acid: Syntheses of #-Phenyl- 
aethylcinnamic and f-Hydroxy-£f£-diphenyl-a-etbylpropionic 
Acid. R. pe Faz (Atti R. Accad. Lincet, 1916, [v], 25, i, 92—99). 
—B-Hydrozy-BB-diphenyl-a-ethylpropionie acid, 

OH-CPh,*CHEt-CO,H, 
obtained from the corresponding ethyl ester-(A., 1915, i, 1063), 
forms slender, white needles, m. p. 179—180°, and gives an emerald- 
green coloration with cold concentrated sulphuric acid, which con- 
verts it into 3-phenyl-2-ethylindone. 

Ethyl B-phenyl-a-ethylcinnamate, CPh,:CEt-CO,Et, prepared by 
the action of phosphoric oxide on ethyl f-hydroxy-88-dipheny]- 
a-ethylpropionate, forms large, shining, colourless prisms, m. p. 
88—89°, and gives an emerald-green coloration with cold concen- 
trated sulphuric acid, which converts it into 3-phenyl-2-ethylindone. 
The corresponding acid, CPh,:CEt-CO,H, forms slender, white 
needles, m. p. 159—160°, and behaves like its ester towards 
sulphuric acid. 
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BB-Diphenyla-ethylproyionic acid, CHPh,*CHEt*CO,H, obtained 
by reducing the preceding acid by means of sodium amalgam, forms 
slender, white needles, m. p. 167—168°, and gives no coloration in 
the cold with concentrated sulphuric acid. 

Ethyl B-phenyl-a-methyleinnamate, CPhs:CMe°CO,Et, prepared 
by the action of phosphoric oxide on ethyl #-hydroxy-A-di- 
phenyl-a-methylpropionate, forms shining, colourless prisms, m. p. 
87—88°, and gives in the cold an emerald-green coloration with 
concentrated sulphuric acid, which converts it into 3-phenyl-2- 
methylindone. The corresponding acid was prepared by Rupe, 
Steiger, and Fiedler (A., 1914, i, 281). 

BB-Diphenyl-a-methylpropionic acid, CHPh,*CHMe-CO,H, forms 
slender, white needles, m. p. 164—165°, and gives no coloration with 
concentrated sulphuric acid. 2. Me Ss 


Electrolysis of Organic Acids: Pnoenylpropiolic Acid. B. L. 
Vanzerti (Atti R. Accad. Lincei, 1915, |v], 24, ii, 533—536).—The 
electrolysis of phenylpropiolic acid has been investigated in order 
to ascertain whether the marked facility for decomposition shown 
by acetylenedicarboxylic acid (A., 1915, i, 494), evidently due to the 
presence of the triple linking, is repeated in the simplest acetylenic 
acid of the aromatic series; 28% solutions of potassium —— 
propiolate were electrolysed at various temperatures and under 
various current densities. The products consist of hydrogen, oxygen, 
and increasing proportions of carbon dioxide at temperatures above 
50°, but in no case was the formation of carbon monoxide observed. 
No acetylene was formed, but minute proportions of unsaturated 
compounds were obtained at temperatures above 70°. During the 
first hours ot the electrolysis, a pronounced odour of acetophenone 
is noticed, probably as the result of a reaction analogous to that 
occurring when phenylpropiolic acid is heated with water at 120°, 
CPhiC-CO,H —> CPhiCH —> Ph-COMe. 

Notwithstanding the presence of the triple linking, phenyl- 
propiolic acid presents, therefore, considerable stability towards 
electrolysis, and thus bears a marked resemblance to benzoic acid, 
with which it has many other properties in common. T. H. P. 


Bismuth Acetylsalicylate [o-Acetoxybenzoate}]. L. VANINO 
and Fr. Mussenue (Arch. Pharm., 1916, 253, 511—512).—Bis- 
muth o-acetoxybenzoate is precipitated when a concentrated aqueous 
solution of bismuth nitrate (16 grams) and mannitol (6 grams) is 
added to a solution of sodium o-acetoxybenzoate (20 grams). Its 
physiological action is not different from that of known o-acetoxy- 
benzoates. C. 8. 


Saponification of Benzoylated Cyanohydrivs by Acetic Acid 
in Presence of Metallic Salts. J. Atoy and Cu. Ranaut (Bull. 
Soe. chim., 1916, [iv], 19, 44—46).—The benzoylated cyanohydrins 
of the aldehydes and ketones already described (compare A., 1913, 
1, 620, 728) can be readily hydrolysed by gently boiling 4 grams 
of the cyanohydrin with 25 c.c. of acetic al (4 vols. of the glacial 
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acid to 1 vol. of water) and 1 gram of zinc oxide for two hours, and 
then pouring the liquid into water, when the corresponding amide 
separates and can be purified by crystallisation. In place of the 
oxide, the metal or its acetate can be used, and the amount of 
oxide used can be reduced if the duration of boiling is lengthened. 
The oxide of zinc can be replaced by the oxides of mercury, silver, 
nickel, cobalt, and copper, but hydrolysis does not occur in the 
presence of the oxides of lead, cadmium, aluminium, iron, chromium, 
thorium, or of the alkali or alkaline-earth metals. Manganese oxide 
exerts a slight, favourable action. The sulphates of zinc and copper 
also give good yields, but cobalt chloride is without action. 
The benzoylated cyanohydrin from anisaldehyde yields the amide, 
OMe-C,H,-CH(OBz)-CO-NH,, m. p. 155°. W. G. 


Preparation of Hydroxytriphenylmethanecarboxylic Acids. 
FARBENFABRIK VoRM. F. Bayer & Co. (D.R.-P. 286744; from J. 
Soc. Chem. Ind., 1916, 35, 107).—Carboxyl groups are introduced 
into hydroxytriphenylmethanes by the action of carbon dioxide in 
the usual manner. The products such as 2-chloro-4/ : 4”-dihydroxy- 
3’ :3”-dimethyltriphenylmethane-5’ :5”-dicarboxylic acid and 4/:4”- 
bisdimethylamino-3-hydroxytriphenylmethane-4-carboxylic acid are 
used in the preparation of dyes. G. F. M. 


Lichens and their Characteristic Constituents. XIII. 0. 
Hesse (J. pr. Chem., 1915, [ii], 92, 425—466. Compare A., 1911, 
i, 208).—The inactive erythritol which has been noted in many 
Rocellas has recently received the correct designation, “ meso- 
erythritol.” The author suggests that the old name should be 
retained, however, and that the d- and /- and dl-isomerides should 
receive the systematic name “ tetritol.” The occurrence of erythritol 
or erythrin has been noted in two alge, Protococcus vulgaris and 
Chroolepus (Trentepohlia) Jolithus, and also in the fungus U stilago 
Maidis, so that their production in nature is not peculiar to lichens. 

Aspicilia calcarea (L.) Kbr. (var. farinosa) collected in the rock 
gardens at Besigheim (Wiirtt.) contained 0°11% erythrin and 0°23% 
erythritol. 

Evernia prunastri (L.) contains atranorin and evernic acid when 
grown on birch, limes, beech, or sand-stone, but usnic acid, in 
addition, when found on oak. The following derivatives of evernic 
acid are described: potassium, sodium, barium, calcium, copper, 
lead and silver salts, and diacetyl derivative, C,,;H,O,Ac,, a crystal- 
line powder, m. p. 144°. The evernic acid from this lichen has also 
been converted into everninic acid, and this has been identified 
with the acid synthesised by Fischer and Hoesch (A., 1912, i, 860). 
The following derivatives of everninic acid have been prepared: 
acetyleverninic acid, CjH,O,Ac, colourless, short prisms, m. p. 111°; 
nitroeverninic acid, small, orange-red needles, m. p. 195°; dinitro- 
everninic acid, C,H,0,(NO,).,H 20, golden-yellow needles, m. p. 87° 
(potassium salt, very explosive, yellow needles). 

A well-developed form of Evernia furfuracea (L.) (var. isidio- 
phora) was said by Zopf (1903) to contain “isidic acid.” Some of 
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this lichen has been collected from birches and found to contain 
atranorin, evernuric acid, and physodylic acid, which agreed with 
Zopf’s description of “isidic acid.” 

It is again found that Parmelia caperata (L.) when growing on 
limes, rocks, or walls contains d-usnic, capraric, and caperatic acids, 
whilst specimens collected from oaks contained caperin and 
caperidin in addition. 

Solorina crocea (L.) Ach., collected in the Engadine district, has 
been extracted in the usual way with ether and then acetone, and 
solorinic and soloric acids, and hydrosolorinol isolated from the 
former extract and mannitol (1%) from the latter. Zopf (A., 1909, 
i, 238) found solorinic acid and mannitol, and a trace of “solorinin,”’ 
which the author thinks might have contained soloric acid. Solorinic 
acid, Cy3H,g0,-OMe, forms microscopic, red leaflets, and yields an 
acetyl derivative, CoH) OsAc; (ibid.), and a benzoyl derivative, 
C.,H,,0,Bz, yellowish-brown needles, m. p. 153°. The yellowish-red 
solutions of the acid in acetic acid become pale on treatment with 
zinc dust, and solorinol, C,,H,,O;, may then be isolated, as a 
brownish-yellow, crystalline powder, m. p. 162°. When boiled with 
hydriodic acid, it not only loses methoxyl, but is degraded to a 
much simpler compound, solorol, C,,H,,0;, which forms yellowish- 
brown, micrescopic leaflets, m. p. 216°. This substance yields a 
hepta-acetate, yellowish-brown needles, m. p. 215°, which may be 
oxidised by chromic acid to “ hexa-acetylsoloron,” C,,H,O,Acg, well- 
developed, yellowish-brown needles, m. p. 197°. “ Soloron,” 
C,;H,.O,, forms scarlet needles, m. p. 280°, like rhodocladonic acid. 
Hydrosolorinol, Cy,Hg0,, occurs especially in the apothecia of the 
lichen, and it is best to pick these off separately in order to isolate 
the compound. It forms a dark violet, almost black, crystalline 
powder. Soloric acid, CygHg,O,,, crystallises in colourless, soft 
needles, m. p. 205°, yields methyl betorcinolcarboxylate on methyla- 
tion (A., 1898, i, 534), and is a homologue of gyrophoric acid. 

Cladonia macilenta (Bhek. ) Hoffm. contains coccellic acid (0°4%) 
and thamnolic acid (0°1%) in the podetia and rhodocladonic acid 
in the apothecia. The latter acid may be reduced by adding zinc 
dust to a hot solution in glacial acetic acid, the product being 
hydrorhodocladonic acid, C,;H,,0O,, a bluish-black, crystalline 


powder. 
Cladonia tenuis, Floerke, contains fumarprotocetraric acid and 
d-usnic acid, m. p. 196°, [a];! + 494°1°, aT) 


Cladonia fimbriata (L.) var. cornuto-radiata was said by Zopf to 
contain fumarprotocetraric acid, but this cannot be confirmed. It 
probably contains nemoxynic acid, which Zopf first found in C. 
nemoxryna (Chem. Zentr., 1908, ii, 2183). 

Cladonia crispata (Ach.) var. gracilescens (Rabenhorst) is found 
to contain squamatic acid (Zopf, A., 1907, i, 219) and cladonin, 
CyH,.0;, a white, granular powder, m. p. 228°. 

Cladonia condensata (Floerke) Zopf contains J-usnic acid (0° 5%), 
[a]p —494°3°, and cornicularin, C.,H,,O;, which forms microscopic 
granules, m. p. 229—230°. 

Pyenothelia papillaria (Dufour) var. molariformis (Hoffm.) 
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[Cladonia papillaria (Ehrh.) var. molariformis (Hoffm.)] is found 
to contain atranorin (0°04%), cladonin, and proto-a-lichestearic acid, 
satin-like leaflets, m. p. 113—114°, Ta}? +22°3° (alcohol), 23° 9° 
(chloroform). 

Cornicularia aculeata, var. stuppea Fw., has been examined 
again (loc. cit.). The constituent cornicularin, C,,.H,,O;, when 
pure, does not give a colour with ferric chloride, as was first 
supposed. 

The sweet substance, C,.H.,O,,, previously reported in Corni- 
cularia aculeata, var. acanthella Ach., has crystallised in the course 
of time, and is recognised as dimannitol. It forms long, colourless 
needles. 

Pertusaria ocellata variolosa, Fw., contains atranorin and gyro- 
phoric acid, which, according to an ebullioscopic determination of 
the molecular weight, has the formula C,,H,.0,,. J. C. W. 


Preparation of o-Aldehydophenylglycine. W. Griuup (D.R.-P. 
286761; from J. Soc. Chem. Ind., 1916, 35, 106).—o-Aldehydo- 
phenylglycine may be obtained as the bisulphite compound by decom- 
posing the corresponding oxime with sulphurous acid or its salts. 
The method is also applicable to derivatives of the oxime in which 
the carboxyl, oximino-, or imino-group is substituted. G. F. M. 


Preparation of Condensation Products of o-Aldehydophenyl- 
glycine Oxime and its Derivatives Substituted in the Carboxyl 
Group. W. Griuup (D.R.-P. 286762; from J. Soc. Chem, Ind., 
1916, 35, 106).—The oxime or its derivative is treated for a short 
time at a high temperature with an aldehyde under such conditions 
that the oximino-group is not removed, Thus with formaldehyde the 
reaction is apparently as follows: 


CH:N-OH HCHO CH:N 
OH.<yH-cH,-co-NH, > C4 Q(Gu,-co-nB NB >CHs 


ca:0-—— 
C.H<y (CH,-CO,H) OSon,. 


—- 


The products are intended for dyes, medicinal preparations, and 
starting materials for the preparation of indoles. G. F. 


Additive Molecular Compounds in Organic Chemistry. 
Micuete Giva (Atti R. Accad. Lincei, 1916, |v], 25, i, 99—105).— 
The author discusses briefly the relations of complex inorganic 
compounds, intermetallic compounds, and organic, additive, mole- 
cular compounds to the theory of valency. Cryoscopic investiga- 
tion of the system 2:4:6-trinitrotoluene-paminophenyl methyl 
ketone indicates the formation of the compound, 

C,;H,Me(NO,);,N Ha"CgH,-COMe, 
which forms shining, red prisms, m. p. 94°, and gives a garnet-red 
coloration with acetone and ammonia. The eutectic between 
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trinitrotoluene and this compound melts at 73°, and that between 

the compound and the amino-ketone at 85°. Picric acid and 

p-aminophenyl methyl ketone form the compound, 
C,H,(NO,),°OH,C,H,ON, 

which forms yellow needles, m. p. 130—131°. T. H. P. 


3-Allylmenthanol, 3-Allyl-A*-menthene and 1-Methyl-3-allyl- 
A®-cyclohexene. M. Zascev (J. Russ. Phys. Chem. Soc., 1915, 47, 
2127-2129. Compare A., 1913, i, 1370)—When treated with 
allyl iodide and zinc, (1) /-menthone, [a],, — 27°46°, obtained by the 
oxidation of menthol, yields 3-allylmenthanol, b. p. 125—129°/ 
18 mm., D? 0°9058, [a],, —3°09°, and (2) d-menthone, |a], + 26°85°, 
gives the same compound, b. p. 121—124°/14 mm., D? 0°9061, 
|a],, —2°88°. Saturation of these alcohols in the cold with hydrogen 
chloride gives the corresponding chlorides, which are transparent 
liquids and distil undecomposed under diminished pressure. Treat- 
ment of the chlorides with either silver carbonate or nickel 
carbonate yields 3-allyl-A3-menthene, 


CH No ie te att 1 
2 2 


b. p. 214—217°, or 97—100°/17 mm., the two preparations having 
the properties (1) Di’ 0°8551, [a], +50°86°, and (2) D? 0°8552, 
(a],, +45°06°; oxidation of the hydrocarbon by permanganate in 
neutral solution gives a polyhydric alcohol, acetone and acetic, iso- 
butyric and 8-methyladipic acids. : 

Oxidation of 3-allylmenthanol by means of potassium dichromate 
and sulphuric acid yields acetone and acetic, isobutyric, and 
B-methyladipic acids, and that of 3-methyl-3-allyleyc/ohexanol, 
acetic and methyladipic acids. 

1-Methyl-3-allyl-A*-cyclohexene, obtained by converting the inac- 
tive 3-methyl-l-allyleyclohexanol into the corresponding chloride and 
treating the latter with silver carbonate, is a liquid, b. p. 171—173°, 
D? 0°8361, [a], +52°84°, and yields a polyhydric alcohol and 
B-methyladipic acid when oxidised by permanganate. 

In the preparation of the above alcohols from ketones by means 
of zine and allyl iodide, the resultant product was decomposed by 
water and distilled in a current of steam, the addition of sulphuric 
acid being avoided in order to preserve the stereochemical structure 
of the ketone from secondary influences. 

The results obtained, which are to be described more in detail 
later, support Beckmann’s view that d- and /-menthones are not 
mirror-images. 3. & Be 


Reduction and Oxidation Processes in the Terpene Grour. 
Gurpo Cusmano (Atti R. Accad. Lincei, 1915, |v], 24, ii, 520—527). 
—It has been shown (A:, 1914, i, 303, 556) that, on direct 
bromination. menthone and tetrahydrocarvone yield respectively 
compounds (I) and (II), and that each of these gives buchu-camphor 
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(VI) when treated with dilute alkali hydroxide solution. It is 
suggested that these changes take place according to the scheme: 


CHMe CHMe 
ZN rin 
CH, CHBr CH, CH-OH 
CH, CO. —>CH CO 


a as a \. CHMe OMe 
(I.) (III.) mt / 00 ei /\No-0H 
a SO \ £0 
Zn if CHPr® CH Pr? 
v. VI. 
0 _,CH ‘¢o (V.) (VI.) 


HBr CH, CH-OH 


CMeBr CMe 


V 
CHPr? 
(IV). 


The present work was carried out with the object of testing the 
accuracy of this interpretation, especially as regards the conversion 
of the unsaturated alcohols, (III) and (IV), into the saturated 
ketone (V). Attempts have been made to eliminate halogens from 
halogenated terpenic ketones by the action of alkali, and thus to 
obtain compounds containing a secondary carbinol group and a 
double Jinking in one and the same nucleus, as in (III) and (IV). 

The first compound to be employed is the +tribromotetrahydro- 
carvone obtained by Wallach (A., 1895, i, 621) irom 1:8-dibromo- 
tetrahydrocarvone, and regarded as the 1:3:8-compound, and con- 
sequently a derivative of compound II. In contact with 2°5% 
aqueous alkali hydroxide solution, this compound reacts quantita- 
tively in the cold thus: C,H,,OBr,+4NaOH =C,,H,,0,Na+ 
3NaBr+H,O. The product thus formed is the sodium salt of an 
aliphatic, monocarboxylic acid containing a double linking and two 
hydroxyl groups, and, when treated in dilute acetic acid solution 
with lead peroxide, yields carbon dioxide and (-methyl-A*-hepten-- 
one, CMe,.CH-CH,°CH,*COMe, the latter being given in quanti- 
tative yield when the sodium salt is heated at above 250°. In 
aqueous solution and in presence of platinum-black, this sodium salt 
absorbs two’ atoms of hydrogen, and the new salt thus formed 
furnishes (-methylheptan-8-one quantitatively when heated. The 
conclusion is drawn that the acid, C,)H,.O,, is an af$-dihydroxy- 
citronellic acid, CMe,:-CH-CH,*CH,*CMe(OH)-CH(OH)-CO,H. The 
first step in the formation of this acid by the action of alkali on 
1:3:8-tribromotetrahydrocarvone is represented thus: 


CMeBr<oy CH CH: CMe,Br —> 


OH-CMe <cn, on nia ea OMe,. 
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The latter, then, either (1) undergoes hydrolysis between carbon 
atoms 3 and 4, giving the hydrated aldehyde, 
CMe,:CH-CH,°CH,*CMe(OH)-CO-CH(OH),, 

which changes into the dihydroxycitronellic acid by reciprocal 
reduction and oxidation of the carbonylic and aldehydic groups, or 
(2) undergoes hydration and subsequent dehydration, giving the 
tautomeric compound, OH-CMe< U8 OB) > UCM. » Which 
then undergoes hydrolysis between carbon atoms 3 and 4. Scheme 
(2) is the more in accord with the mobility of terpene molecules. 

{n the preparation of tribromotetrahydrocarvone, the latter is 
accompanied by a liquid, which under the action of sodium hydr- 
oxide gives (1) the sodium salt, C,yH,,O,Na, (2) a compound, 
Ci9H,,0.,, which forms shining, white needles, m. p. 76°, has a 
phenolic odour, and gives a violet-black coloration with aqueous 
ferric chloride. 

The sodium, sodium nydrogen, barium (+2H,0), and siver salts 
of dihydroxycitronellic acid were prepared, and the sodium and 
silver salts of the acid, C,)H.,0,, obtained on reduction. T. H. P. 


Bromocamphorsulphonic Acid and Oxonium Compounds. 
D. McIntosu (Trans. Roy. Soc. Canada, 1915, [iii], 9, (3), 85—86). 
—The author has unsuccessfully attempted to resolve the additive 
compounds of methyl ethyl ether with halogen hydracids into the 
corresponding dextro- and levo-stereoisomerides, by the crystallisa- 
tion of a supersaturated ethereal solution at low temperature. 
Bromocamphorsulphonie acid might be expected to produce more 
stable oxcnium compounds with alcohols and ethers than do the 
halogen hydracids, but unfortunately no indication of the forma- 
tion of oxonium compounds between this acid and alcohol or ether 
was observed. 

In the opinion of the author the compounds formed by dimethyl- 
pyrone with halogen acids are not oxonium salts, but molecular 
compounds containing acid of crystallisation, and therefore do not 
contain asymmetric oxygen. DD. F. ‘x. 


Fenchone Derivatives. 8.8. Namerkin (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1590—1606).—Various authors have prepared 
saturated bicyclic hydrocarbons, C,>H,s, to which the name fenchane 
has been given, their properties being as follows: (1) b. p. 
162°5—163°5°/751 mm., Dj? 0°8550, n° 1°4560, [a],, — 8°16! (Zelin- 
ski, J. Russ. Phys. Chem. Soe., 1904, 36, 770); (2) b. p. 151°5°/ 
763 mm., D7 0°8325, n° 1°4463, [a],, —16°53° (Kishner and Prosk- 
urjakov, A., 1911, i, 680); (3) b. p. 149°/750 mm., DP? 0°8316, 
n® 1-4462, [a], —18°1° (Wolff and Nolte, A., 1912, i, 988) ; (4) b. p. 
162—163°/737°8 mm., D” 0°8733, n!7 14541, [a],, —19°83° (Ipatiev 
and Matov, A., 1913, i, 65). It is evident that the name fenchane 
has been given to at least two different hydrocarbons, and this 
name should be retained only where the bicyclic system of the 
compound is identical with that of fenchone. Such may be assumed 
to be the case with the hydrocarbons (2) and (3), which are obtained 


i. 270 ABSTRACTS OF CHEMICAL PAPERS. 


from the ketone in conditions under which no rearrangement has 
yet been observed. In the case of compounds (1) and (4), however, 
their preparation is undoubtedly accompanied by isomerisation of 
the bicyclic system of fenchyl alcohol; that this is so follows from 
the analogous transformations of borneol, from which Zelinski and 
Celikov (A., 1902, i, 2) obtained “liquid camphene” instead of 
bornylene, and Ipatiev and Matov (loc. cit.) isocamphane instead 
of camphane. Further proof of these relations is advanced in the 
present paper. 

Assuming Semmler’s formula for fenchone, the corresponding 

saturated, bicyclic hydrocarbon (annexed formula) 
should, from analogy with similar cases (A., 1915, i, 
698, 699, 700, 701), give only a secondary nitro-com- 
pound when treated with dilute nitric acid in a sealed 
tube; no tertiary nitro-product should be formed, 
since the only tertiary hydrogen atom, being united to 
a carbon atom common to both rings, should_not be 
replaced by a nitro-group under the conditions of 
Konovaloy’s reaction. This is actually found to be the case with 
the hydrocarbon prepared from fenchone by Kishner’s method, the 
neutral products of the nitration containing only secondary nitro- 
compounds and a ketone. Just as was found with camphenilane (A., 
1915, i, 699, 701), the action of nitric acid on fenchane is directed 
simultaneously and independently towards both rings, the products 
being nitro-compounds corresponding with the initial fenchone and 
with isofenchone respectively. These two nitro-compounds have not 
been isolated in the pure state, but the ketones prepared from 
them, d-fenchone and /-isofenchone, have been investigated. In 
this way is established the identity of the three bicyclic systems: 
Kishner and Proskurjakov’s fenchane, natural fenchone, and Ber- 
tram and Helle’s isofenchone (A., 1900, i, 398). The acid layer 
from the nitration of fenchane yields crystalline :sofenchocamphoric 
acid; the formation of this acid, which is 1 :3:3-trimethyleyclo- 
pentanedicarboxylic acid, from fenchane renders possible the simpli- 
fication of its name to fenchocamphoric acid. 

The examination of Zelinski’s hydrocarbon is not yet complete, 
but the results now obtained indicate the presence of a bicyclic 
system quite different from that of fenchone. The principal product 
of the nitration with dilute nitric acid is in this case a typical 
tertiary nitro-compound, whilst the acid layer contains apocam- 
phoric acid (annexed formula I). From this it is evident that 
Zelinski’s dihydrofenchene is 2:7 :7-trimethyl-[1 :2:2]-bieyclopen- 
tane, and may be called shortly “isobornylane” (annexed formula 
II): 

C8, OH-00,8 o5,0E-—0 H, CH,-CH—CH, 
OMe, CMe, | | OMe, | 

CH,CH-CO,H CH, -CH—CHMe OH,-CH—CMe-NO, 
(L.) (II.) (III.) 


By analogy from the behaviour of isocamphane, secondary pro- 
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cesses, combined with the formation of a hemicyclic double linking, 
might be expected to accompany the formation of the tertiary 
nitro-compound (III), Since experiment does not confirm such 
expectation, this complication of Konovalov’s reaction cannot be 
regarded as general for saturated bicyclic hydrocarbons. 

By oxidising a mixture of fenchenes with permanganate, Wallach 
obtained two a-hydroxy-acids, m. p. 152—153° and 138—139°. 
Further oxidation of the latter yields a fenchocamphorone, m. p. 
62—-63°, and treatment of this with nitric acid (D 1°25) appears 
to give only dimethylsuccinic acid. For the corresponding fenchene, 

termed isofenchene, Semmler (“ Aetherische 
CMe,,CH—CH, Ole,” III, 550) suggests the annexed formula, 
| oH from which it follows that this second cam- 
_ | phorone should be identical with Hintikka and 
UVH,—CH—v:CH, Komppa’s a+socamphenilone (A., 1912, i, 278), 
whereas actually these two ketones show marked 
differences in all their properties. If, indeed, this fenchocamphorone 
has the structure of 5:5-dimethyl-|1 :2:2]-bieycloheptan-2-one, its 
oxidation should yield, not dimethylsuccinic acid, but apofencho- 
camphorie acid (A., 1915, i, 701). It ir evident, therefore, that 
Wallach’s second fenchocamphorone and the corresponding hemi- 
cyclic fenchene cannot have the structures assigned to them by 
Semmler and his school (compare Bartelt, “ Die Terpene und Cam- 
pherarten,” 1908, 95). Since, further, this fenchocamphorone is not 
identical with either of the two other known 5 :5-dimethyl-[1 :2 :2]- 
bicycloheptanones, namely, camphenilone and §f-isocamphenilone 
(A., 1915, i, 701), the only possible structures for it and the corre- 
sponding fenchene are the 
ea ee annexed ones, the assumption 
OMa, OB CH, OMe, On CH, being made that the 5 :5-di- 
CO | C:CH, | methyl -[1:2:2] - bicyclohep- 
CH,-CH—UH, CH,~CH—-CH, oe grouping persists in 
2 ° nem. 
| With (Muzs.) V. 8. Manv- 
inovA and TT. I. Mackevsxasa.|—The two _nitro-derivatives, 
C,,H;-NO,, obtained by the action of nitric acid (D 1°075) on 
Kishner and Proskurjakov’s hydrocarbon, have the properties: 
(1) b. p. 84—85°/1°3 mm., D7 1°0396, n> 1°4759, [a], +15°5° (in 
alcohol); this consists of a mixture of at least two isomerides: 
2-nitrofenchang, corresponding with fenchone, and 6-nitrofenchane, 
corresponding with isofenchone; (2) b. p. 139°5—140°/40 mm., 
D? 1:0351, nz 1°4742, [a],, —12°48°; since oxidation with alkaline 
permanganate gives a ketone corresponding in properties with éso- 
fenchone and yielding fenchocamphoric acid on further oxidation, 
this nitro-compound represents one of the stereoisomeric 6-nitro- 
fenchanes. 

The dibasic acid, C,)H,g0,, also formed in this action consists of 
a mixture of cis- and trans-fenchocamphoric acids, the former pre- 
dominating (compare Sandelin, A., 1913, i, 469); the cis-l-acid was 
separated by means of its anhydride. The ketonic products consist 
of a mixture of d-fenchone and /4sofenchone. 
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[With (Muxe.) L. N. Asaxumovskasa|.—isoBornylane was ob- 
tained as follows: Fenchone was reduced by means of sodium in 
alcoholic solution to fenchyl alcohol, m. p. 45°, [a], —11°18° (in 
alcohol), which when heated at 265° with phthalic acid gave 
fenchene, C,)Hj,, b. p. 152—157°/750 mm., D7’ 0°8616, n? 1°4642, 
[a], —451°. Hydrogenation of the fenchene at 165° by Sabatier 
and Senderens’ method gave isobornylane, C, Hj, b.  p. 
163°5—164°5°/753 mm., Dj® 0°8579, n> 1°4590, |a],, —12°36°, with 
a faint odour recalling that of isocamphane. When heated with 
nitric acid (D 1°075) at 130—135°, isobornylane yields: (1) the 
tertiary nitro-compound (formula III, above), which is a colourless 
oil, b. p. 113—114°/12 mm., D?’ 1°0575, n> 1°4813, [a],, —26°72° (in 
alcohol). On reduction it gives the corresponding amine, 
C,)H,;*NHg, which is a colourless liquid, b. p. 199—199°5°/756 mm., 
D?’ 0°9171, np 1°4800, [a],, —6°24° (in alcohol), with the character- 
istic odour of aliphatic amines, and absorbs carbon dioxide with 
avidity ; its benzoyl derivative, C,,>H,,-NHBz, forms crystals, m. p. 
134—135°. (2) apoCamphoric acid (vide supra). T. H. P. 


8-Phellandrene. L. Francesconi and E. Sernaciorro (Gazzetta, 
1916, 46, i, 119—127).—The essential oil of Bupleurum fruticosum 
gives a nitrosochloride of almost constant specific rotation, but in a 
yield which increases with diminution of the specific rotation of the 
fraction of the oil employed. Since a-phellandrene does not form a 
nitrosochloride under the same experimental conditions as the 
B-isomeride, it seemed probable that the specific rotation of the 
latter has a value about equal to those given by Pesci (A., 1886, 
1038), Wallach (A., 1904, i, 1035), and Schimmel, namely, + 14°45° 
to +18°54°. and that a second terpene, probably a-phellandrene, is 
also present in considerable proportions in the more highly dextro- 
rotatory fractions of the oil. It is found, however, that the yield 
of nitrosite and also its specific rotation are constant with the 
different fractions of the essential oil. The conclusion is therefore 
drawn that the specific rotation of 8-phellandrene is at least 65°02°, 
which is the maximum observed value for the oil, and that the 
fractions exhibiting lower activity are mixtures of the two optical 
antipodes with the dextrorotatory form always preponderating. 
This view is supported by the fact that identical products, namely, 
tetrahydrocuminaldehyde and f-isopropyladipic acid, are obtained 
on oxidising two fractions of the oil, with specific rotations of 
+65° and +19° respectively, by means of permanganate under the 
conditions employed by Wallach (Joc. cit.). T. H. P. 


The Hssential Oil of Eucalyptus Smithii from Various 
Forms of Growth. Henry G. Smirn (J. Roy. Soc. New South 
Wales, 1915, 49, 158—168, with 14 plates).—As the time seems to 
be approaching when a choice will have to be made of the best 
species of eucalypts for cultivation, attention is called to 2. Smithis, 
the leaves of which produce one of the best cineol-pinene eucalyptus 
oils yet examined. The tree is valueless for timber, but is remark- 
ably virile, and seems to flourish after repeated loppings. Indeed, 
it is best to cultivate the “suckers ” which rapidlv grow out of the 
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stumps of the felled mature trees, as these produce more leaves and 
are more easily harvested. 

The oil contains a very high percentage of cineole, also pinene, a 
phenol, d-eudesmol, m. p. 79°, a paraffin, m. p. 64°, a small quantity 
of esters and of a sesquiterpene, and a small amount of volatile 
aldehydes which soon disappear and change into agreeable sweet- 
briar-like perfumes. The oil is almost free from objectionable con- 
stituents, and may be purified without distillation, merely by shak- 
ing it with very dilute sulphuric acid for some hours and then with 
anhydrous sodium carbonate. 

From,an evaluation of oils obtained from various growths, it may 
be accepted that the cultivated trees can be profitably cut at three 
years old, and then every two years. J. C. W. 


Gynocardia and Chaulmoogra Oils, and Gynocardic and 
Chaulmoogric Acids. M. A. Rakuzin and G. D. Fier (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1848—1851).—Ostromisslenski and 
Bergman (A., 1915, i, 646) refer to gynocardia oil and chaulmoogra 
oil as identical. These oils have, indeed, often been confused, 
and investigation of products sold as gynocardia oil and gynocardic 
acid showed that these were actually chaulmoogra oil and chaul- 
moogric acid respectively; the latter have the respective specific 
rotations, +51°8° and +55°5°, whereas the Gynocardia products 
are optically inactive. The healing properties in cases of leprosy 
probably belong to chaulmoogric, and not to gynocardic acid. 

T. H. P. 


New Syntheses of Caoutchouc and its Homologues. I. I. 
OstRoMISSLENSKI (J. Russ. Phys. Chem. Soc. 1915, 47, 
1910—1915).—Much of the work published since 1911 on the poly- 
merisation of the diolefines is inaccurate, and many of the patents 
are useless. In the succeeding papers the author describes: (1) pecu- 
liar processes of isomerisation of two different forms of isoprene 
caoutchouc, and (2) methods for the catalytic polymerisation of 
diolefines to both normal and abnormal caoutchoucs; these methods 
give nearly or quite quantitative yields. T. H. P. 


Synthesis of the s-Bromide of Erythrene Caoutchouc, of the 
Caoutchouc itself, and of Caouprene. I. I. OsrromissLENskI 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1915—1927).—Caouprene 
bromide is shown to be identical with the s-bromide of erythrene 
caoutchouc. Removal of hydrogen bromide from either caouprene 
bromide or the as-bromide of erythrene caoutchouc yields dehydro- 
caouprene, C,,H,.Br,,—16HBr=C,,Hg, and a homologous com- 
pound, C,.H,,Meg, is similarly obtained from the bromide of natural 
Para caoutchouc, C,,H,Me,Br,. Cryoscopic determination of the 
molecular weight of the readily soluble modification of caouprene 
bromide (a) in ethylene bromide gives the value 1809, in agreement 
with the above formula. When forced through a capillary dipping 
into alcohol or glacial acetic acid, the asymmetric bromide of 
erythrene caoutchouc or caouprene bromide in concentrated selution 
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is precipitated as a continuous white thread, but this exhibits little 
strength and no silky lustre. Caouprene bromide is regarded as 
HBr-(CH,°CHBr},- p=. 
H,~(CHBr-CH, },-CHBr ° 
Reduction of caouprene bromide by means of zinc dust yields 
erythrene caoutchouc and, in greater or less proportion, the isomeric 
poe Coote which has one of the constitutions: 


having the structure, 


:C—CH,—CH-CH,: 4 ... *CH-CH,-CH, 
H,*CH,*CH-CH,-CH- ... ‘CH-CH,: CH, 
H-CH,-CH’CH, GH H-CH,CH 
CAs<ba-CH,-CH- -CH,° H-CH,: pC 
or 
CMe-CH,‘CH-CH,CH- ... -CH-CH,-CH 
CH—CH,-CH-CH,-Cll- ... *CH-CH,-CMe’ 


Caouprene is transparent, and forms either a viscous liquid or an 
amorphous, elastic mass; on dry distillation it yields carbon and 
hydrogen almost quantitatively, and when heated at 60—70° with 
benzoyl peroxide is converted into normal erythrene caoutchouc. It 
was ozonised in chloroform solution, but decomposition of the 
ozonide by water gave no definite product; its tetrabromide and 
dihydrochloride were prepared. 

The action of zinc dust on the asymmetric bromide of natural or 
synthetic caoutchouc in presence of alcohol gives the free caout- 
chouc, C,.H,.Brj, + 8Zn=8ZnBr, +CysHys. This reaction has been 
used for the recovery of rubber from the bromide of Para caout- 
chouc. T. H. P. 


Synthesis of Natural Caoutchouc by Way of £-Myrcene. 
I. I. OstRomIssLenskI and F. F. Koscuetev (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1928—1931)—When cautiously heated at 80—90°, 
isoprene yields an open-chain, myrcene-like hydrocarbon, C,)H,,, 
which contains three double linkings, two of them in conjugated 
positions, and is termed B-myrcene. The latter is a colourless, 
mobile liquid, b. p. 63—63°5°/20 mm., 58°/13 mm., D7? 0°8472, 
n> 153681. When heated at 60—70° with barium peroxide and 
sodium, 8-myrcene is converted quantitatively into normal isoprene 
caoutchouc, whereas under similar conditions isoprene gives an 
abnormal caoutchouc. The most probable constitution of B-myrcene 
is CH,:-CH-CMe:CH-CH,°CH,-CMe:CH,. Unsuccessful attempts 
were made to avoid the use of isoprene and to prepare the hydro- 
carbon by dehydration of the corresponding alcohols of the terpene 
series. tT. HP. 


Structure of Caoutchoucs. J. I. Osrromisstenski (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1932—1936).—The bromide of natural 
caoutchouc, being homélogous with caouprene bromide, has a uni- 
cyclic structure, [*CH,-CH,*CMeBr-CHBr-],, and since, under the 
action of zinc dust, it is converted readily and quantitatively into 
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the free caoutchouc, the latter will also possess a unicyclic structure, 
namely, |*CH,*CH,-CMe:CH:], (compare Pickles, T., 1910, 97, 
1085) ; the positions of the methyl groups and double linkings in this 
formula are established by the products of decomposition, namely, 
levulinaldehyde and levulic acid. In the case of normal isoprene 
caoutchouc, prepared by direct heating of isoprene, the grouping 
of the methyl radicles and ethylenic linkings must be different 
from that given above, since decomposition of the corresponding 
ozonide by means of water yields, not only levulinaldehyde and 
levulic acid, but also succinic acid and acetonylacetone. Willstatter 
has shown that multiple-membered, unicyclic groupings of unsatur- 
ated hydrocarbons are readily transformed into polycyclic group- 
ings, and Harries has proposed for natural caoutchouc a structure 
in which such isomerisation is assumed. That both free caoutchouc 
and also its halogenides and hydrohalogenides possess, however, uni- 
cyclic structures, and are not polymerides of the corresponding 
cyclooctadiene, is, however, shown by the following facts: (1) Caout- 
chouec bromide and hydrobromide have the respective compositions 
CyHyMegBri, and Cy.H,Me(HBr),, and not C,.H,Me,Br, and 
Cy>HyjMe(HBr),. The action of halogens on caoutchouc is not 
accompanied by depolymerisation of the molecule, since erythrene 
caoutchouc bromide has the molecular weight 1809, corresponding 
with the formula Cy.H,,Brj,, and readily regenerates the free caout- 
chouc when treated with zinc dust. (2) Dimethyleyclooctadiene 
tetrabromide, described by Willstatter, is a crystalline compound 
with a sharp melting point, and has no properties comparable with 
those of caoutchouc bromide. (3) Polymerisation of cyclooctadiene 
occurs with almost explosive readiness, and yields crystalline and 
horny compounds, but no trace of caoutchouc. On the other hand, 
in no case does the depolymerisation of caoutchoucs or any of their 
other reactions give rise to cyclooctadiene derivatives. T. H. P. 


Polymerisation of Ethylenic Compounds and Mechanism of 
the Conversion of Vinyl Bromide into the Bromide of Erythrene 
Caoutchouc. I. I. Osrromisstensx: (J. Russ. Phys. Chem. Soc., 
1915, 47, 1937—1941).—The conversion of unsaturated compounds 
into ring compounds is completely analogous to the process of poly- 
merisation, the molecule first undergoing decomposition into a 
hydrogen atom and a free radicle, the affinities of which are imme- 
diately satisfied by the double linking of the same molecule. Thus, 
the cyclisation of unsaturated compounds may be regarded as a 
process of intramolecular polymerisation. At the moment when 
the trimeride appears, the polymerisation of vinyl bromide pro- 
ceeds in two directions: (1) A small part of the trimeride undergoes 
intramolecular polymerisation, with formation of the stable, six- 
membered ring compound, 1 :3 :5-tribromocyclohezane, 

H,°CHB 

a CHB CHB. CH 
which is an oily liquid, b. p. 154—158°/13 mm., and is converted 
into benzene when heated with quinoline. (2) The remainder of 
the trimeride unites with unchanged monomeride until a 32-mem- 


nm 2 
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bered chain of carbon atoms is formed, this then undergoing 
cyclisation to form the symmetrical bromide of erythrene caout- 
chouc. T. H. P. 


Mechanism of the Conversion of Isoprene into Caoutchouc 
and Conversion of 8-Myrcene into Caoutchouc. I. I. Ostromiss- 
LENSKI (J. Russ. Phys. Chem. Soc., 1915, 47, 1941—1947).—The dis- 
covery by the author and Koschelev (this vol., i, 274) of the forma- 
tion of B-myrcene in the process of conversion of isoprene into caout- 
chouc throws light on the mechanism of this process. In the first 
place, the hydrogen atom and the residual radicle from a molecule 
of isoprene combine at the ethylene linking of a second molecule, 
giving the dimeride, B-myrcene. The latter is then converted into 
the trimeride, and so on until the octameride is formed, this then 
undergoing ‘‘intramolecular polymerisation” or cyclisation to 
isoprene caoutchouc. As was shown by Steimmig (A., 1914, i, 307), 
all the polymerides of isoprene yet obtained differ from natural 
Para caoutchouc, since the decomposition of their ozonides by water 
yields acetonylacetone and succinic acid, in addition to levulin- 
aldehyde and levulic acid. Theoretically, B-myrcene may, like 
isoprene, dissociate into a hydrogen atom and a radicle in different 
ways, and experiment shows that, under the action of barium 
peroxide and sodium, pure A-myrcene is converted quantitatively 
into normal isoprene caoutchouc, which has an elasticity point con- 
siderably below 0° and coincident with that of natural caoutchouc ; 
on the other hand, a mixture of 90% of isoprene with 10% of 
B-myrcene gives, under the same conditions, a quantitative yield 
of an isomeric, abnormal caoutchouc, the elasticity point of which 
is +110°. This polymerisation of chemically pure B-myrcene may 
possibly represent the only synthesis of natural caoutchouc, that is, 
of a substance perfectly identical with Para caoutchouc, both in the 
general structure of its nucleus and also in the positions of the 
methyl groups and double linkings of the molecule. 

There is reason to believe that tropical plants synthesise caout- 
chouc by means of B-myrcene or myrcene-like hydrocarbons or their 
dimerides, and not by the polymerisation of isoprene. Thus, the 
sap of plants frequently contains compounds with an atom-grouping 
like that of myrcene, such as geraniol, linalool, nerol, etc., and 
simple dehydration of these unsaturated alcohols would lead imme- 
diately to the corresponding myrcenes. 

A very close analogy exists between the polymerisation of isoprene 
and that of vinyl bromide. Each gives cyclic compounds of two 
types, one 6-membered and the other 32-membered ; the former are 
dipentene and tribromocyclohexane respectively, and the latter, 
caoutchouc and the bromide of erythrene caoutchouc. T. H. P. 


Cold Vulcanisation of Caoutchouc by Means of Sulphur, or 
Trinitrobenzene, or Benzoyl Peroxide. I. I. OsrromissLensk1 (J. 
Russ. Phys. Chem. Soc., 1915, 47, 1885—1892).—It has been previ- 
ously shown (ibid., 1915, 47, 1441) that a mixture of a primary or 
secondary aliphatic amine with a metallic oxide either accelerates 
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the vulcanisation of natural and synthetic caoutchoucs or consider- 
ably lowers the temperature of vulcanisation. It is now found that, 
in presence of such mixtures, vulcanisation takes place at the 
ordinary temperature, this process being especially rapid with chemi- 
cally pure caoutchoucs, such as normal erythrene or normal isoprene 
caoutchouc, obtained synthetically; with natural caoutchoucs the 
vulcanisation requires two to six months. In either case the change 
is greatly accelerated by preliminary heating of the mixture at 
40—60° for ten to forty minutes, vulcanisation then being com- 
pleted in ten to forty-eight hours. Since the volume changes either 
not at all or but negligibly at the ordinary temperature, the use of 
special metallic moulds is rendered unnecessary. Vulcanisation by 
means of 1 :3:5-trinitrobenzene or benzoyl peroxide also takes place 
at the ordinary temperature, no special catalyst being required. 
Oxides of zinc, magnesium, and, particularly, lead accelerate the 
action when the nitro-compound is used, but these oxides retard 
cold vulcanisation by benzoyl peroxide and diminish the value of 
the vulcanised product. Zz. &. P. 


Mechanism of the Action of Amines and Metallic Oxides on 
the Vulcanisation of Caoutchouc. I. I. Osrromisstenski (J. 
Russ. Phys. Chem. Soc., 1915, 47, 1892—1898).—With a mixture 
of caoutchouc, sulphur, amine, and metallic oxide, the sulphur and 
the amine first react with formation of the corresponding thi- 
ozonide, R‘-NH,+4S=NHR-S-S:S-NHR+HS, this reaction pro- 
ceeding only in presence of a catalyst such as an oxide. The 
unstable thiozonide then transmits its sulphur to the caoutchouc, 
the amine being regenerated, or the aminic residue, under the 
influence of the oxide, uniting with a fresh portion of sulphur 
to give thiozonide. Thus, the process is one of double catalysis: 
the metallic oxide catalyses the formation of the thiozonide of the 
amine, which, in its turn, accelerates the formation of the caout- 
chouc thiozonide, and so catalyses the vulcanisation. Only primary 
and secondary amines give thiozonides, and these are the only 
amines which catalyse the vulcanisation of caoutchouc. Thiozonides 
of aromatic amines, which are formed according to the equations 
(1) 2NH,Ph + 4S=NHPh’S-S:S-NHPh+ HS, and 

(2) NHPh-S-S-S:-NHPh = NH,°C,H,S-S-S-C,H,-NHp, 
are relatively stable compounds and should therefore. be incapable 
of functioning as sulphur-carriers; an explanation is thus afforded 
of the observation that aromatic amines have practically no catalys- 
ing action on the vulcanisation of caoutchouc. 

From Bernstein’s observation that the ordinary vulcanisation of 
caoutchouc vroceeds at the ordinary temperature under the action of 
ultraviolet light (A., 1913, i, 638, 746), the conclusion is drawn that, 
in absence of air, this light activates sulphur by converting it into 
thiozone, S.; the vulcanisation is then effected partly by the latter 
and partly by the ozone formed simultaneously. It is shown experi- 
mentally that thiozone is also formed when ordinary sulphur is 
dissolved in a primary or secondary aliphatic amine, such as piper- 
idine with a side-chain, and the solution either heated for twenty to 
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fifty minutes with lead oxide in a reflux apparatus on a water-bath 
or left at the room temperature. If, as Erdmann supposes (A., 
1908, ii, 830), sulphur dyes are either stable thiozonides or products 
of their decomposition, condensation, etc., the presence of a mixture 
of amine and oxide should lower the temperature of formation of 
these dyes almost to the ordinary temperature or should accelerate 
their formation at higher temperatures. Such a mixture should 
cheapen and simplify the production of some of these dyes, and 
should lead to the isolation of a new series of ozonides unobtainable 
at the higher temperatures and with prolonged heating. T. H. P. 


Vulcanisation of Caoutchouc by Means of Halogenated 
Compounds. Mechanism of Vulcanisation. I. I. OstromissLENsK1 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1898—1904).—In the forma- 
tion of vulcanite-like substances by the action of bromine, iodine, 
or iodine bromide on caoutchouc, the first phase of the change 
undoubtedly consists in the formation of the caoutchouc halogenide, 
the unchanged caoutchouc then either adsorbing tliis new compound 
or swelling into it. It is, indeed, found that this process may also 
be carried out by treatment of the caoutchouc with its halogenide, 
the latter acting when either freshly prepared or old. All three 
halogenides of either natural or synthetic caoutchouc may be em- 
ployed. It is found, further, that caouprene chloride or bromide 
exerts a similar action in caoutchouc, the products obtained from 
the chloride being especially valuable in view of their great 
stability and relatively low elastic point and of the fact that they 
are usually obtained in chemically pure condition. The amount of 
caoutchouc used need not exceed 7—10 parts per 100 parts of 
caouprene chloride, the cost of the ebonite obtained being thus 
considerably reduced. Similar vulcanisation is effected by the 
action of the hydrochloride of natural caoutchouc, but not by that 
of aluminium chloride. The products obtained by the above 
method have the black colour of ordinary ebonite, are electrical 
non-conductors, may be scratched with the nail, keep well even in 
moist air, and take a high polish. oe eS 


Vulcanisation of Caoutchouc by Molecular Oxygen, Ozone, 
or Ozonides of Organic Compounds. I. I. OsTromissLeNsK!I 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1904—1909).—The action of 
ozone in vulcanising caoutchouc rests on the preliminary formation 
of the ozonide of the caoutchouc. The ready-formed ozonide has, 
indeed, an effect similar to that of ozone, both soft and horny 
resins being formed; the course of the process is determined most 
of all by the concentration of the vulcanising compound. When 
caoutchouc is exposed in an atmosphere of dry air to the ultraviolet 
rays of a quartz mercury lamp, it undergoes gradual vulcanisation, 
increasing in weight at the expense of the oxygen; at 40—80° this 
process takes place fairly rapidly, but at 120° no vulcanisation 
occurs. Vulcanisation of caoutchouc by means of its ozonide takes 
place under the same conditions as vulcanisation by benzoyl 
peroxide. 
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In presence of moisture, chemically pure caoutchouc activates 
molecular oxygen, and thus behaves like most of the terpenes. Thus, 
moist isoprene (or erythrene) caoutchouc of the normal series, when 
left in the air at the ordinary temperature, gradually becomes 
covered with a layer of new, less elastic substance, this process being 
analogous to the drying of vegetable oils. If normal erythrene 
caoutchouc, coated in this way, is passed between cold rolls to 
render it as homogeneous as possible and then heated in the 
ordinary way in absence of air, the unchanged caoutchouc undergoes 
vuleanisation ; if, however, this surface is first removed, vulcanisa- 
tion does not take place. It is evident that this layer, consisting 
of a product of the action of atmospheric oxygen on the caoutchouc, 
constitutes the vulcanising substance. 

The vulcanisation of caoutchouc by its halogenides or ozonides is 
a purely physical process, and is comparable with the formation of 
celluloid ; the latter process may, indeed, be regarded as vulcanisa- 
tion of cellulose esters by camphor, etc. The large number of 
known vulcanising agents indicates that the chemical nature of 
these plays no determining part. All these agents form colloids 
with the caoutchouc, and it is by these colloids that vulcanisation 


is effected. 7 a we 


Preparation of Vulcanised Caoutchouc Coloured with 
Organic Pigments. I. I. Ostromisstenski (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1993—1995).—Since organic pigments readily 
decompose at a high temperature, especially in presence of sulphur, 
the author’s method of vulcanising at the ordinary temperature in 
presence of sulphur, an amine, and an oxide (this vol., i, 277) is 
of especial value in the manufacture of caoutchouc articles coloured 
with such pigments. Some of the latter are not decomposed when 
heated either at a comparatively low temperature or even at the 
temperature of ordinary vulcanisation, provided that this is main- 
tained for only a short time; in such cases the author’s process 
permits of the acceleration of the vulcanisation or of the lowering 
of the temperature employed. Experiments were made with eosin, 
erythrosin, alkali-blue, and cinnamylidenefluorene. = mF. 


The Theory of the Acid Dye-bath. M. Forr (J. Soc. Dyers, 
1916, 32, 33—39).—It has been frequently assumed that the dyeing 
of wool by acid dyes is dependent on the liberation of the colour 
acid by the action of sulphuric acid on the sodium or other salt 
of the colour acid. Evidence is adduced in support of the view that 
this displacement of the colour acid from its salts plays no essential 
part in the process of dyeing by means of such acid dyes. 

In the author’s opinion the action of acids on wool results in 
the formation of salt-like compounds in which hydrolytic amino- 
products play the part of the base. These salts, which in the 
ordinary practice of the acid dye-bath consist of sulphates, react 
with the colour acid or its sodium salts in accordance with the 
equation wool base, H,SO,+ colour acid = wool base, colour acid + 
H,SO,; or wool base, H,SO,+colour acid, Na = wool base, colour 
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acid + Na,SO,, the reactions in both cases being reversible. Quan- 
titative experiments are described which are said to furnish evidence 
in support of this theory of acid dyeing. 

The fact that it is much more difficult to dye cotton with acid 
dyes is well known, but by mordanting cotton with benzidine so as 
to give it a sufficiently pronounced basic character, it has been found 
possible to fix acid dyes on cotton with comparative ease. The 
attachment of the benzidine to the fibre is purely mechanical, but 
by the use of tannin-mordanted cotton, which readily takes up 
benzidine from a strong hot solution of the hydrochloride, very 
much better results have been obtained. H. M. D. 


Colouring Matter of Cotton Flowers. III. Arraur Grorcr 
Perkin (T., 1916, 109, 145—154. Compare T., 1909, 95, 2181; 
1913, 108, 650).—The author has examined the Egyptian and 
ordinary Indian yellow cotton flowers, Gossyyium herbaceum, in 
order to ascertain whether they are chemically different, and 
whether the red, pink, and colourless petals of other varieties have 
any outstanding chemical characteristics. 

It is found that the red flowers, G. arborewm, Linn., contain 
isoquercitrin, but no other flavone glucoside, differing therefore 
from the yellow flowers, which also contain quercimeritrin and 
gossypitrin. The point has also been investigated whether the 
particular red pigment is an oxidation product of gossypetin or its 
glucoside, but the evidence obtained is inconclusive. 

The yellow flowers, G. neglectwm, from India, and also the 
ordinary yellow Indian flowers, G. herbacewm, are found to contain 
gossypitrin and ésoquercitrin, but practically no quercimeritrin, 
which is an important constituent of the Egyptian flowers. Gossy- 
pitrin exists in two forms; if boiled with acetone or alcohol it has 
m. p. 200—202°, but after boiling with water it has m. p. 239—242°. 
The acetyl derivative, C,,H,,0,,Ac), forms colourless needles, m. p. 
226—228°. 

The white flowers, G. neglectum or rossrum, and the pink, 
G. sanguineum, are practically devoid of tinctorial properties. 

Gossypitrin has been oxidised by alcoholic »benzoquinone to the 
quinone, gossypitrone, C,,H,,0,3, which forms maroon-coloured 
needles, m. p. about 255—259°, and dyes aluminium mordanted 
calico green shades, and mordanted wool the same shades as gossy- 


pitrin. J. C. W. 


Mechanism of the Formation of the Colouring Matter of 
Bile from the Ferruginous Components of the Colouring 
Matter of Blood. Witiiam Kuster (Arch. Pharm., 1916, 253, 
457—497) —A historical survey of the chemistry of hemin and 
of bilirubin. 

Although it is almost a matter of certainty that bilirubin, the 
colouring matter of bile, is produced from the hematin of the 
blood, the mechanism whereby the liver cells effect the change is 
still a mystery, and can only be thoroughly understood when the 
constitutions of the two substances are known, With the informa- 
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tion at present available, however, it is possible to trace paths along 
which the change may proceed. The author, therefore, discusses 
in some detail the investigations instituted since 1847 to throw 
light on the constitution of hemin. The importance of hematic 
acid, hemo-, crypte-, and phyllo-pyrroles and their carboxylic acids, 
and other fragments of the hemin molecule is emphasised, and the 
way is indicated whereby from the known constitutions of these 
substances a formula for hemin, such as that of Piloty, can be 
built up. Bilirubin and its fragments are treated in the same way, 
and formule for the colourless (?), orange, and reddish-brown modi- 
fications of bilirubin are built up. A comparison of these formule 
with that of hemin indicates that bilirubin may be produced from 
hemin by a fairly simple process of oxidation. 

A full list of references to the literature is given at the end of 
the paper. Cc. 8. 


Valency of the Elements. IV. G. Povarnin (J. Russ. Phys. 
Chem. Soc., 1915, 47, 2073—2115).—The author criticises Fahrion’s 
oxidation theory of tanning (Zeitsch. angew. Chem., 1909, 22, 
2083, 2135, 2187), and advances a theory based on the presence in 
all organic tanning materials of an active carbonyl group. 


H. P. 


A Synthesis of Flavones. Brojyenpra Naru Guosu (T., 1916, 
109, 105—122. Compare A., 1915, i, 831, 832).—Instead of using 
the esters of acetoacetic acids in the condensations with phenols, the 
nitriles have been employed. These react best with phenols con- 
taining methyl or hydroxy] substituents, giving imines, which can 
be hydrolysed to the flavones. 

Condensations with Acetylphenylacetonitrile—When mixed with 
resorcinol and concentrated sulphuric acid, the nitrile gradually 
deposited 4-imino-7-hydroxy-3-phenyl-2-methyl-y-benzo pyran|4-amino- 

7-hydroxy - 3 - phenyl-2-methyl-y-benzopyrylium | 
HSO, sulphate (annexed formula), in short, yellow 

O needles, m. p. 246°. The free base, 

Ci¢H,30.N,}H,0, 
oH/ \7 \¢Me formed brown prisms, m. hs 221° (decomp.), and 
NAN JS CPh yielded a crate, orange-yellow needles, m. p. 
CNH 227°, a perchlorate, yellow needles, an acetyl 
* derivative, }H,O, very pale yellow needles, m. p. 
135°, and a benzoyl derivative, }H,O, colourless needles, m. p. 
178—179°. The constitution of the imine was proved by boiling 
the sulphate with 10% sulphuric acid, when 7-hydroxy-3-phenyl-2- 
methyl-y-benzopyrone (loc. cit.) was produced. 

The nitrile was also condensed with pyrogallol, with the forma- 
tion of 4-tmino-7:8 - dihydrozy - 3 - phenyl-2-methyl-y-benzopyran, 

O——CMe . , . 
CoH2(OH)2<,, (:NH)-CPh’ in dark brown prisms, with }H,O, m. p. 
142° (decomp.). This yielded an acetyl derivative, pale yellow 
needles, m. p. 194°, and was hydrolysed to 7 :8-dihydroxy-3-phenyl- 
2-methyl-y-benzopyrone. 

n*® 
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Condensation with a-naphthol gave rise to 4-amino-3-phenyl-2- 
methyl-1:4-a-naphthapyrylium sulphate, CyoH,;0N,H,SO,, which 
crystallised in bright orange needles, m. p. 174° (decomp.). The 
free base formed pale brown prisms, with }H,O, m. p. 162°, and 
3-phenyl-2-methyl-1 : 4-a-naphthapyrone was obtained on hydrolysis. 

m-Cresol gave a small yield of 4-amino-3-phenyl-2 : 7-dimethyl-y- 
benzopyrylium sulphate, C,,H,,ON,H,SO,, yellow prisms, m. p. 
122°, which was converted into the free base, short, colourless 
needles, m. p. 89°, and into 3-phenyl-2:7-dimethyl-2-benzopyrone, 


CH Mec fe colourless needles, m. p. 155°. 


Condensations with Formylphenylacetonitrile—Formylphenyl- 
acetonitrile was prepared by the addition of ethyl formate to a well- 
cooled solution of phenylacetonitrile and sodium in alcohol. It 
condensed with resorcinol under the influence of phosphoryl chloride 
with the formation of 4-amino-7-hydrozxy-3-phenyl-y-benzopyryl- 
ium chloride, OHCs <0) Ph which crystallised, with 
1H,0, in short, dull yellow needles, m. p. 215° (decomp.). The free 
base, C,;H,,O.N,H,O, formed bright yellow needles, m. p. 226°, and 
yielded an acetate, C,;H,30,N, colourless needles, m. p. 186° 
(decomp.), a benzoate, Cy.H,,O,;N,H,O, m. p. 136°, and a per- 
chlorate, bright yellow needles. The hydrochloride was also con- 
verted into 7-hydroxy-3-phenyl-y-benzopyrone by hydrolysis. 

Under similar conditions, the nitrile condensed with pyrogallol 
to form 4-imino-7 :8-dihydrozy-3-phenyl-y-benzopyran, 

C,;H),0;N,H,0, 
yellow needles, m. p. 220°, which gave an acetyl derivative, colour- 
less needles, with 1H,O, m. p. 171°, and, on hydrolysis, yielded 
7 :8-dihydroxy-3-phenyl-y-benzopyrone, C,;H,0,,2H,O, pale yellow 
needles, m. p. 215° (acetyl derivative, with 1H,O, m. p. 184°). 

In the same way, orcinol gave rise to 4-imino-7-hydroxy-3-phenyl- 
5-methyl-y-benzopyran, C,gH,.O.N,H,O, bright yellow needles, m. p. 
235°, decomp. 241°, which was hydrolysed to 7-hydrory-3-phenyl- 


5-methyl-y-henzopyrone, OH-C,H;Me< sd 
with 2H,O, m. p. 224°. 


a-Naphthol was condensed with the nitrile under the influence of 
hydrogen 7 e giving 4-amino-3-phenyl-1 :4-a-naphthapyryl- 
ium chloride, CigH,,ON,HCI,H,O, yellow needles, m. p. 135° 
(decomp.), from which the free base, dull yellow prisms, with 1H,0, 
decomp. 115—130°, and 3-phenyl-1 : 4-a-naphthapyrone, 

C,9H,.0.2,4H,0, 
pale yellow needles, m. p. 169—170°, were prepared. 

Condensations with Benzoyl phenylacetonitrile.—The nitrile was 
prepared by adding ethyl benzoate to a solution of phenylaceto- 
nitrile and sodium in alcohol. It condensed with resorcinol under 
the influence of hydrogen chloride to form 4-amino-7-hydrory-2 :3- 
diphenyl-y-benzopyrylium chloride, C,,H,;0.N,HCI,H,O, which 


, pale yellow needles, 
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separated in pink needles, m. p. 286°. The free base crystallised 
in yellow needles, m. p. 290°, the acetyl derivative, C.3H,,O,N,}H,O, 
formed colourless needles, m. p. 215°, and the product of hydrolysis, 
namely, 7-hydroxy-2 : 3-diphenyl-y-benzopyrone, OCHO tp, , 
separated in colourless needles, m. p. 288° (acetyl derivative, colour- 
less leaflets, with 1H,O, m. p. 222°). The constitution of the pyrone 
was proved by decomposition with concentrated potassium hydr- 
oxide, when deoxybenzoin, resorcinol, and §-resorcylic acid were 
isolated from the products. An attempt was made to bring about 
the original condensation with the aid of concentrated sulphuric 
acid, but the nitrile was merely hydrolysed to the amide. 

Pyrogallol condensed with benzoylphenylacetonitrile to form 
4-imino-7 :8-dihydroxy-2 :3-diphenyl-y-benzopyran, C,,H,;0,N,4H,O, 
yellow needles, m. p. 179—180°, which was hydrolysed to 7 : 8-di- 
hydroxy-2 :3-diphenyl-y-benzopyrone, Cy,H,4Og, colourless needles, 
m. p. 185°. 

Condensations with Benzoylacetonitrile—tThis nitrile condensed 
with resorcinol in the presence of concentrated sulphuric acid to 
form 4-emino-7-hydroxy-2-phenyl-y-benzopyran, C,;H,,O.N,}H,O, 
yellowish-brown prisms, decomp. 185—235°, which yielded a 
picrate, orange needles, m. p. 238°, and gave 7-hydroxy-2-phenyl-y- 
benzopyrone (Emilewicz and Kostanecki, A., 1898, i, 369) on hydro- 
lysis with 5% sodium hydroxide, and acetophenone, resorcinol, and 
B-resorcylic acid when boiled with concentrated potassium hydr- 
oxide. 

Similarly, a-naphthol yielded 4-amino-2-phenyl-1 : 4-a-naphthapyr- 
ylium sulphate, CygH,;0N,H,SO,, prisms, decomp. 185—215°; 
free base, pale brown prisms, decomp. 138—148°; gicrate, orange 
needles, m. p. 274° (decomp.). On boiling with 5% sodium hydr- 
oxide, the amine gave a small yield of 2-phenyl-1 :4-a-naphthapyrone 
(Kostanecki, A., 1898, i, 374). 

Pyrogallol gave rise to 4-imino-7 : 8-dihydroxy-2-phenyl-y-benzo- 
pyran, C,;H,,O,N,H.O, brown prisms, decomp. 145—165°. 

J. C. W. 


Synthesis of Ketoindopyranols. SosaLte GARALAPURY SAsTRY 
and Brosyenpra Natu Guosu (T., 1916, 109, 175—180).—It has 
been shown that diketohydrindene suffers condensation with 
o-hydroxyaldehydes in the presence of an alkali (A., 1915, i, 1067). 
It does not react with diketones, like acetylacetone in an alkaline 
medium, but condensation takes place in the presence of hydrogen 
chloride. The ketones probably react in their enolic forms, for 
diketohydrindene also condenses under the same conditions with 
ketonitriles, behavinz, therefore, like a phenol (compare preceding 
abstract). . 

Diketohydrindene condensed with acetylacetone in methyl-alco- 
holic hydrogen chloride to form 4/-keto-6-methyl-4-methylene-2 : 3- 
indenopyran(1:4) hydrochloride [5-keto-2 :4-dimethyl-By-indeno pyr- 

n 2 
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ylium chloride] (I), brown needles, m. p. 120°, from which the 
free base (II) was obtained, in brown prisms, m. p. 182°, by the 
action of sodium acetate. Similarly, benzoylacetone yielded 5-keto- 


4 
(Sp as 


\/A\ Ox 
CO CMe 


(I.) 

2-phenyl-4-methylene-By-indenopyran, brown prisms, m. p. 219° 
(decomp.), and its hydrochloride, brown prisms, m. p. 190—200°. 

Acetylphenylacetonitrile gave rise to 4-imino-4'-keto-5-phenyl-6- 
methyl - 2:3 - indenopyran(1 :4) hydrochloride |4-amino -5 - keto-3- 
phenyl-2-methyl-By-indenopyrylium chloride], dark red needles, 
m. p. 210° (decomp.), from which the base (III) was isolated in 
brown prisms, m. p. 222° (decomp.). The product was hydrolysed 
by boiling 10% sulphuric acid to 4 :5/-diketo-3-phenyl-2-methyl-By- 
indenopyran(1:4) (IV), pale yellow needles, m. p. 256°: 


O 
- (\—— an 


S/A\JX OP h 
CO CO 


(IV.) 
J.C. W. 


The Alkaloids of the Calabar Bean. V. Action of Phenyl- 
carbimide: Phenyl Homologues of Eserine and Geneserine. 
Max Potonovski (Bull. Soc. chim., 1916, |iv], 19, 46—59. Com- 
pare A., 1915, i, 891, 892, 987; this vol., i, 221)—-Phenylcarbimide 
condenses with eseroline and geneseroline in much the same way as 
does methylearbimide, and the methods employed have been the 
same as those previously used in the latter case (loc. cit.). 

When to eseroline (1 mol.) in ethereal solution, in the presence 
of a trace of sodium, phenylcarbimide (1 mol.) is added in benzene 
solution, and the solvent allowed to evaporate slowly, a crystalline 
compound, which the author calls pheneserine, is obtained in colour- 
less prisms, m. p. 150°; [a],, —80° in absolute alcohol. Its solutions 
are alkaline, but it does not give crystalline salts, except in the 
case of its methiodide, needles, m. p. 198°; |a], —92°8°. Phen- 
eserine is insoluble in cold dilute alkalis, but is decomposed by hot 
alkalis, giving eseroline, aniline, and carbon dioxide. Analysis and 
estimation of the carbon dioxide thus liberated show that it has the 
composition C,,H,;N,*O-CO-NHPh. If eseroline is heated with an 
excess of phenylcarbimide in benzene solution in a sealed tube at 
100° for four hours, it yield dipheneserine, small needles, m. p. 184°; 
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{a], —244°. Its solutions are neutral, and it is soluble in warm 
concentrated acids, being reprecipitated by the addition of water. 
Its constitution is represented by 
NHPh:CO-N-C,,H,,N-O-CO:-NHPh. 

Pheneserine can be converted into dipheneserine by the further 
action of phenylcarbimide. If the above condensations are carried 
out in neutral solution in anhydrous ether and the first crop of 
crystals rapidly filtered off, these crystals are found to be eseroline- 
phenylcarbimide, C,;H,,ON,,PhCON, m. p. 115—120°, which is very 
strongly alkaline, and is rapidly saponified by alkalis. It is readily 
converted into dipheneserine and pheneserine by shaking its ethereal 
solution with aqueous sodium hydroxide. 

Geneseroline under similar conditions only gives one compound 
with phenylcarbimide, namely, phenegeneserine, 

C,;H,,ON,-O-CO-NHPh, 
m. p. 164°; [a],, —125°5° in chloroform solution ; it forms a picrate, 
m. p. 172°. When reduced with zine and acetic acid, phenegen- 
eserine is readily converted into pheneserine. 

When eserine is condensed in neutral ethereal solution with 
phenylcarbimide an oily product is obtained. If the two substances 
are heated together, without a solvent, in the presence of a trace 
of sodium acetate in a sealed tube at 100° for two hours, from the 
product dicarbanilidoeserine, m. p. 100°, [a],, —230°, can be iso- 
lated. Eserethol behaves similarly, giving an oily product, from 
which a little dicarbanilidoeserethol, [a], about — 235°, is isolated. 

Geneserine and geneserethol do not react with phenylcarbimide. 


W. G. 


Scopoline. Ernst Scumipt (Arch. Pharm. 1916,253, 497—504). 
—Mainly an account of work already published (A., 1906, i, 104; 
1909, i, 173). The methylpiperidinedicarboxylic acid obtained by 
the oxidation of hydroscopoline (Joc. cit.) forms a dimethyl ester, 
the methiodide, C,H,,N(CO,Me),,MelI, of which, m. p. 175—176°, 
crystallises in anhydrous prisms (the corresponding aurichloride, 
C,;H,,NMe[CO,Me}],,AuCl,, yellow crystals, has m. p. 124—125°). 
Although Willstiétter and Lessing record 167—168° as the m. p. 
of the methiodide of methyl 1-methylpiperidine-2 : 6-dicarboxylate, 

the identity of the oxidation product of hydro- 
CH,-CH—-CH-OH scopoline with 1-methylpiperidine-2 : 6-dicarb- 
OH, Me | oxylic acid has been proved by direct com- 
nd nd — with the latter, synthetically prepared 
acid. 


Hydroscopoline, therefore, has very probably the annexed 
formula. Cc. S. 


Degradation of Scopoline. Scopoline —> Hydroscopoline 
— > Scopolic Acid. Kurr Hess and A. Sucnier (Ber., 1915, 48, 
2057—-2067. Compare this vol., i, 74).—The present knowledge of 
the constitution of scopoline may be summed up in the scheme 
C.H,,0,N =C;H,,NMe,OH,O:. The authors have now attempted 
to throw some light on the constitution of the residue, C;H», by 
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investigating the oxidation of scopoline and its derivatives, in the 
hope of obtaining amino-acids of cyclic bases which might be known. 
Scopoline itself was found to be unsuitable for such a purpose. It 
was therefore hoped that norscopoline would furnish a suitable 
amino-ketone on oxidation with formaldehyde (a new oxidation 
method, this vol., i, 67), but the base was merely reconverted into 
scopoline. This point will be discussed later, as it probably means 
that the hydroxyl group in scopoline is a tertiary one. Scopolyl 
chloride (Willstatter and Hedley, A., 1912, i, 577) was likewise 
unsuitable. 

It has been found, however, that by heating scopoline with a 
solution of hydrogen bromide in glacial acetic acid at 115—120° 
in a sealed tube it gives the hydrobromide of an additive compound, 
which is easily reduced to a hydroscopoline by means of zinc and an 
acid. The latter base gives an acid on oxidation with chromic acid 
which is identical with the 1-methylpiperidine-2 : 6-dicarboxylic acid 
recently synthesised from lutidine (this vol., i, 74), and now desig- 
nated scopolic acid. The positions of all the carbon atoms in scopo- 
line are therefore revealed, and the alkaloid is proved to belong to 
the piperidine series. 

The addition of hydrogen bromide in acetic acid gave two 
products, namely, the hydrobromide of the additive compound, 
C,H,,O.NBr,HBr, long, rectangular prisms, m. p. 210—211° 
(decomp.), and the corresponding hydrobromide of the diacetate, 
triclinic pyramids, m. p. 283—285° (decomp.), the latter being 
easily removed by reason of its ready solubility in methyl alcohol. 
The hydroscopoline, CsH,,O.N, formed indefinite crystals, quite 
unlike scopoline, m. p. 165°, reduced ammoniacal silver solutions, 
absorbed bromine readily, and yielded a hydrobromide, m. p. 260° 
(decomp.), a picrate, m. p. 232°, a very soluble aurichloride, m. p. 
200°, and an extremely characteristic double salt with zine bromide, 
C,H,,0.N,HBr,4ZnBr., which crystallised from glacial acetic acid 


in massive spikes, often a centimetre long, m. p. 215—216°. 
J.C. W. 


Yohimbine. III. Constitution of Yohimbine, and _ its 
Relationship to Yohimboaic Acid. Mesoyohimbine, a New 
Yohimbehe Alkaloid. L. Spircer (Ber., 1915, 48, 2077—2083).— 
The researches and analyses published in earlier papers (compare 
A., 1904, i, 521) were regarded by the author as demonstrating 
that yohimbine is the V-methylated methyl ester of yohimboaic acid, 
that is, it differs by C,H,, thus, C,H,.O,N, and C,,H,,O,No. 
Recently, however, Fourneau and Page (A., 1914, i, 862), who 
thought to have proved that yohimbine is identical with quebra- 
chine (compare following abstract), suggested that the author’s 
analyses might be interpreted in favour of C,,H,,0,N,, the 
accepted formula of quebrachine. The author now shows that 
Fourneau’s own material contained a new ingredient, mesoyohim- 
bine. Barger and Field, on the other hand (A., 1915, i, 835), agreed 
with the formula C,H,.0,N. for yohimbine, but proposed 
C,,H,,0,N, for yohimboaic acid. The author points out that the 
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barium salt which these workers analysed is scarcely a trustworthy 
material for such a purpose. 

Considerable light is now thrown on the subject by the isolation 
of an intermediate compound, C,,H,,O,;N., which should be called 
‘“ noryohimbine,” but as this name was originally given to yohim- 
boaic acid, the new base is designated mesoyohimbine. It is met 
with in technical yohimbine, and can be isolated from this by 
crystallisation from 50% alcohol, in which it is the more soluble. 
It can be obtained from pure yohimbine by heating this with 
dilute alcoholic potassium hydroxide (4 mol.), and can be converted 
into yohimboaic acid on further hydrolysis. It crystallises in 
needles, m. p. 247° (yohimbine has m. p. 234°5°), is dextrorotatory, 
gives a crystalline hydrochloride, and contains a methoxyl group. 


J.C. W. 


Yohimbine. IV. The Supposed Identity of Yohimbine and 
Quebrachine. L. Sprece. (Ber., 1915, 48, 2084—2087. Compare 
Fourneau and Page, A., 1914, i, 862, and preceding abstract).— 
Fourneau and Page compared yohimbine with a specimen of “ que- 
brachine’”’ from Merck & Co., but the author has found that this 
preparation consists really of yohimbine and mesoyohimbine. Com- 
paring the properties of yohimbine with those originally assigned 
by Hesse to his “quebrachine” (A., 1882, 742), it is doubtful 
whether Hesse’s alkaloid was really yohimbine itself. Hesse, after 
examining what remains of his original preparation, inclines to the 


view that his “quebrachine’”’ was yohimbine. Probably it was a 
mixture of related alkaloids. One thing is certain: that the alkaloid 
is only a casual constituent of Quebracho blanco (compare Ewins, 
T., 1914, 105, 2738). 


Relation between Absorption and Structure. II. Chromo- 
isomerism and Chromotropy with Acid Additive Products of 
Aldamines. V. A. Izmartski (J. Russ. Phys. Chem Soc., 1915, 47, 
1626—1643. Compare A., 1915, ii, 198).—The author advances the 
view that the cause of chromo-isomerism in the so-called cyclammon- 
ium (pyridinium, quinolinium, acridinium) salts is to be sought 
partly in the presence of azomethine groups. Attention is drawn 
to the structural similarity of the alkylideneamines or aldamines to 
the auramines and the so-called pyridine colouring matters, and the 
conclusion drawn that the simplest azomethine compounds may be 
obtainable in chromoisomeric and chromotropic forms. This con- 
clusion is confirmed experimentally. Further, modification is 
required of Decker and Remfry’s view (A., 1909, i, 408) that exist- 
ence in differently coloured forms is confined to those “‘ ammonium ” 
salts, particularly the iodides, in which the nitrogen belongs to the 
ring, since this phenomenon is observed also in cases where the 
nitrogen belongs to an azomethinic group of an open chain. These 
salts exhibit the following characteristics: in the existence of the 
differently coloured salts the temperature and the solvent play an 
important part; the colour of the salt depends largely on the 
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anion ; when treated with alkali, the salts form carbinols or pseudo- 
bases, which readily lose water and are converted into anhydro- 
bases. The latter decompose more or less readily into carbonyl 
and amine components, the simplest members of this class being 
sensitive to traces of water or alcohol. The sensitiveness towards 
water may be diminished considerably by intensifying the basic 
properties of the chromo-radicles, for instance, by introduction of 
the amino-group. The only solvent with the help of which the two 
forms are obtainable is acetic anhydride, and in most cases only a 
mixture of the two is formed ; the more intensely coloured modifica- 
tion is always the more soluble. 

Special consideration is given to the case of benzylideneaniline, 
which exhibits isomeric additive products. With aldamines contain- 
ing an auxochrome group in the para- or ortho-position to the 
azomethine group there may be quinonoid re-grouping, but with 
benzylideneaniline the only possible interpretation is that the 
chromoisomerism is similar to that of triphenylcarbinol salts. The 
anhydro-bases of a number of analogous compounds were investi- 
gated. The parallelism to triphenylmethyl salts is emphasised by 
the ability of certain of these bromides and iodides to form with 
stannic bromide and iodide strongly absorbent salts. 

The chromoisomerism of the so-called pyridine dyes should un- 
doubtedly be considered from the same point of view (compare 
K6nig, A., 1913, i, 1082), since such dyes represent amino-substi- 
tuted alkylideneimines and belong, therefore, to the group of azo- 
methine salts. To the latter are related also the auramines, with 
which it is possible to obtain additive products in chromoisomeric 
forms (compare Semper, A., 1913, i, 577; Graebe, A., 1902, i, 683). 
With various carbonylic compounds, such as distyryl ketone, the 
additive products exist in colourless and also coloured forms. 
Chromoisomeric additive products are found also with azo-com- 
pounds, »eminoazobenzene, for example, giving two hydrochlorides. 

As regards the nomenclature of the adducts, the author prefers 
the name “hydrogenochloride,” etc., to “hydrochloride,” etc., of 
an amine or imine, the latter being suitable in cases where the 
formation of the additive product is accompanied by scission of 
water. 

The hydrogen-iodide additive products of benzylideneaniline 
exist in the three chromotropic forms: (1) dark red needles, decom- 
posing at about 157°; (2) orange, hexagonal plates, which may 
possibly be mixed crystals of (1) and (3); (3) yellow leaflets or 
scales. Additive products of henzylidene-piodoaniline, benzylidene- 
B-naphthylamine, cinnamylidenephenylamine, and diphenylmethyl- 
idenephenylamine (also termed phenyliminobenzophenone, benzo- 
phenoneanilide, etc.) are also considered. The last of these com- 
pounds forms a hydrogenobromide, which gives a dark red solution 
with stannic bromide. x. ae Be 


Preparation of Indole. W. Giuup (D.R.-P. 278282; from 
J. Soc, Chem. Ind., 1916, 35, 106).—The elimination of carbon 
dioxide and water from o-aldehydophenylglycine by warming with 
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acetic anhydride, preferably with the addition of fused sodium 
acetate, results in the formation of indole. G. F. M. 


Oxidation ot Thiodiphenylamine. L. Pesct (Gazzetta, 1916, 
46, i, 103—118).—Oxidation of thiodiphenylamine by means of 
mercury acetamide (compare ao T., 1898, 73, 793) proceeds 


according to the equation: —_ yi>NH+ Hg(NHAc),= Hg + 


2NH,Ac+ SH PN: N<{s i>s; a similar oxidation is effected 


by means of yellow mercuric 5 calite o-Dithiotetraphenylhydrazine, 
C,,H,N.S,, thus obtained, forms an almost white, amorphous 
powder, and decomposes without melting; it remains unchanged 
when treated with zinc and acetic acid, and, like tetraphenylhydr- 
azine, it does not reduce Fehling’s solution. In concentrated sul- 
phuric acid it gives a red solution which turns green on 
addition of a small proportion of a nitrate or nitrite, but with 
ethereal hydrochloric acid it gives no coloration (compare 
Wieland and Gambarjan, A., 1906, i, 453). 
0:0-Thiodiphenoquinoneanil (annexed 
S formula), obtained, together with di- 
PWG oad ‘0 thiotetraphenylhydrazine, etc., when a 
| \._/*- mixture of thiodiphenylamine and 
\AZ\4F\4F aniline is oxidised by means of yellow 
N mercuric oxide, forms shining, reddish- 
ellow laminz with metallic lustre, m. p. 
150°. Its hydrochloride, C,,H,,ONS,HCI, forms dark green needles 
with metallic lustre, and, in hot aqueous solution, dyes wool and 
silk a bright bluish-green, which withstands washing with water 
and is changed to violet-red by the action of a base. The zenci- 
chloride, (CjgH,,ONS,HCl),,ZnCl,, forms dark green needles with 
the lustre of copper. Reduction of the base by means of ammonium 
sulphide in pyridine solution yields the Jeuco-base, C,,H,,ONS, 
which is obtained in pale red crystals and is rapidly oxidised in the 
air, especially in presence of moisture or ammonia or potassium 
hydroxide solution. The anilide of the base, C.,H,,ON,S, crystal- 
lises in small, cantharides-green laminz, m. p. 215°, and forms an 
acetate, C,,H,,ON,S,C, H,0,, m. p. 127°, and a hydrochloride, 
C,,H,,ON. S.HCI, which decomposes without melting. The action of 
methyl iodide on the anilide in methyl-alcoholic solution yields the 
compound, C,;H,,0N,S, which crystallises in shining, cantharides- 
green needles, decomposing at about 210°; by ammonium sulphide 
in acetone solution it is converted into the leuco- base, C,,H,,ON,S, 
which forms straw-yellow needles, turning brown at about 200°, 
m. p. 225°, and oxidises rapidly in moist air. 
Indophenol also yields an antlide 
NHPh (annexed formula), which crystallises in 
rhombohedra or needles, m. p. 196—197°, 
and forms violet-blue solutions in ace- 
tone, pyridine, ether, alcohol, or light 
petroleum ; the hydrochloride, 
C,,H,,ON,,2HCl, 


NMe,< >: N: 


i. 290 ABSTRACTS OF CHEMICAL PAPERS 


was prepared. Hydrolysis of the anilide by means of hydrochloric 
acid in the cold yields 2-anilinonaphthaquinone and p-aminodi- 
methylaniline, whilst in the hot »aminodimethylaniline, aniline, 
and 2-hydroxynaphthaquinone are formed. a. BP. 


Reduction of Indigotin by means of Triethylphosphine. N. 
Kisuner (J. Russ. Phys. Chem. Soc., 1915, 47, 2129—2132).— 
Indigotin, which is stable towards oxygen, is oxidised by the latter 
in presence of triethylphosphine, this being converted into the 


) 
unstable triethylphosphine peroxide, PEt,< ; the indigotin then 


takes part of the oxygen of this peroxide, which is transformed 
into the corresponding oxide. Triethylphosphine also exerts, how- 
ever, a reducing action on indigotinsulphonic acid, which it converts 
into the white leuco-compound. This reduction proceeds even in 
presence of atmospheric oxygen, and precedes the oxidation referred 
to above. It is expressed by the equations: 


OH <p >O:0< LE > 0, H, + 2H,0 —> 
OH, <COM) >0:0<O0H>0,H,+ PEt, —> 
0,8, <0 So: ot W>c,H, + PEt,(OH),—>PEt,O + H,0 ; 


it may be carried out so as to serve as a striking lecture experiment. 


z. mF. 


Action of Hydrazine on Dibenzylideneacetone [Distyryl 
Ketone]. Conversion into Derivatives of cycloPropane and 
cycloPentane. N. Kisuner (J. Russ. Phys. Chem. Soc., 1915, 47, 
1819—1848).—The structural similarity between phorone and 
distyryl ketong suggests the possibility of converting the latter, by 
the action of hydrazine, into a pyrazoline derivative capable of 
decomposing into nitrogen and a derivative of cyclopropane (com- 
pare A., 1913, i, 1163); this expectation is not, however, confirmed 
experimentally. The nature of the final product obtained varies 
with the proportions of the reacting compounds: (1) when not 
more than 1 mol. of hydrazine is used per mol. of distyryl ketone, 
5-phenyl-3-styrylpyrazoline, remnien 
(2) when, however, excess of hydrazine is present, 2 molecules of 
the above pyrazoline base unite with 1 molecule of hydrazine, 


"Familia onI>O- ‘CH, CHPh-NH- ), (1), the 


formation of which is completely Stace to the union of hydroxyl- 
amine with distyryl ketoneoxime at the double linking. When 
heated, 5-phenyl-3-styrylpyrazoline decomposes, without the inter- 
vention of a catalyst, giving 3 : 4-diphenylcyclopentene, 


, is formed; 


giving the compound 
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| megs When heated with hydrochloric acid, compound 
(I) (vide supra) yields the hydrochlorides of hydrazine and 5-phenyl- 
3-styrylpyrazoline, but when heated alone it decomposes in two 
directions: (1) part gives hydrazine and 5-pheny!-3-styrylpyrazoline, 
the latter then undergoing change into nitrogen and 3 : 4-dipheny]l- 
cyclopentene ; (2) the other part undergoes scission at the hydrazine 
residue, losing nitrogen and giving 5-pheny1-3-8-phenylethylpyr- 
: (ou co Che GC HPh 
azoline, CH,Ph-CH, me 
in presence of potassium hydroxide and platinised porous tile, loses 
nitrogen, forming 1-phenyl-2-8-phenylethylceyclopropane. 

The compound, Cy,Hs,N,, formula (1), forms white, acicular 
crystals, m. p. 55—60°, and could not be recrystallised on account 
of its instability; in a vacuum over sulphuric acid it may be kept 
for a long time unchanged. 

5-Phenyl-3-styrylpyrazoline, Cy;H,N,, forms lemon-yellow, aci- 
cular crystals, m. p. 77—78° (decomp.). Its hydrochloride, 
C,H, N.,HCl, forms elongated, hexagonal, yellow plates, m. p. 
169—170° (decomp.), and its 1-nitroso-derivative forms pale yellow 
needles, m. p. 151°, and forms a compound, (C,;H,,ON3).,C,H,, in 
golden-yellow needles. With phenylthiocarbimide it gives the 
compound, C.,H>,N;8, m. p. 160°5°. When the hydrochloride is 
heated, loss of hydrogen chloride is accompanied by isomerisation 
of the free base into the dipyrazoline base: 


cH—C—-CH, CH,—C—CH, 
\\ ll 

N | 7 | N ' 
| | 


Ph‘CH NH-CHPh Ph:CH—N-—-CHPh 


; this compound, when heated 


aN 
H Cl H (Cl 


i 


the formation of the second pyrazoline ring being essentially similar 
to the formation of the first ring in the action of hydrazine on 
distyryl ketone. The dipyrazoline base forms rectangular plates, 
m. p. 97°5°, b. p. 255°/10 mm., or 424°/737 mm., and exhibits only 
feeble basic properties; in acetic acid its cryoscopic behaviour is 
normal, but in freezing benzene the molecular weight increases from 
416 (1°42% solution) to 594 (5°47%), the value 496 corresponding 
with the doubled formula; its hydrochloride, m. p. 202-—204°, was 
prepared. 

3:4-Diphenyleyclopentene, C,,H,,, is a colourless, odourless liquid, 
b. p. 321°5°/747 mm., D? 1:0360, nz 1°5881, and is rapidly oxidised 
by permanganate in the cold. 3:4-Dibromo-1 : 2-diphenylcyclopen- 
tane, C,,H,,Br., forms colourless, rhombic plates, m. p. 119°, has 
the normal molecular weight in freezing benzene, and is converted 
by zine dust and alcohol into 3:4-diphenylcyclopentene; the latter 
is therefore more simply obtained by means of this dibromo-deriv- 
ative, the preparation of 5-phenyl-3-styrylpyrazoline in the pure 
state being avoided. Oxidation of 3:4-diphenylcyclopentene by 
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potassium permanganate yields benzoic and af-diphenylglutaric 
acids. The latter acid (compare Avery and McDole, A., 1908, i, 
343 ; Borsche, A., 1910, i, 35) exists in (1) a maleinoid modification, 
m. p. 200—201°, which forms a methyl ester, m. p. 87°, and an ethyl 
ester, m. p. 75—76°, and (2) a fumaroid form, m. p. 220—221°, 
which gives a methyl ester, m. p. 140°5°, and an ethyl ester, m. p. 
95—96°. In ethereal solution and in presence of platinum-black, 
3:4-diphenyleyc/opentene readily undergoes hydrogenation to 
1 : 2-diphenyleyclopentane, m. p. 65°5°, b. p. 321°5°/735 mm., identi- 
cal with the hydrocarbon obtained by reducing diphenylcyclobutyl- 
idenemethane with hydrogen iodide (compare Kishner, A., 1911, 
i, 43). 

5-Phenyl-3-B-phenylethylpyrazoline, C,,;H,gNo, is a_ colourless, 
viscous liquid, b. p. 2229/10 mm., D‘? 1:0625, np’ 1°5874, and forms 
a viscous hydrochloride, which turns violet in the air. 

. HPh 
1-Phenyl-2-B-phenylethylcyclopro pane, CH.<i -CH,-CH, py 8 4 


colourless, odourless liquid, b. p. 204°5°/28 mm., D» 0°9995, 
ny 1°5666, optical exaltation 0°84; it exhibits a saturated char. 
acter towards permanganate, and in chloroform solution combines 
slowly with bromine. With hydrogen bromide it gives a compound 
which, when boiled with aqueous alcoholic potassium hydroxide, 
yields an unsaturated hydrocarbon, probably ae-diphenyl-A?-pentene, 
CH,Ph-CH:CH-CH,°CH,Ph, b. p. 328°/746 mm., 180°/18 mm., 
172°/8 mm., D? 1°0226, nf 1°5872; this hydrocarbon is oxidised 


by permanganate, and combines with two atoms of bromine. 
, A me 


Behaviour of Certain Metallic Oxides towards Phenyl- 
hydrazine. Ernesto Puxeppu (Gazzetta, 1916, 46, i, 71—76).— 
In the absence of solvent, the various oxides of mercury react 
vigorously with phenylhydrazine, with marked rise of temperature ; 
the action is less energetic with the red, crystalline oxide or with 
old yellow oxide than with freshly prepared yellow oxide, but when 
finely powdered the red oxide reacts immediately. Yellow or red 
mercuric oxide is reduced by phenylhydrazine in ethereal solution, 
the mercury being precipitated in a bluish-grey, pulverulent form, 
and mercury diphenyl formed (compare Fischer, A., 1880, 234). In 
one instance, a sample of the yellow oxide which had been prepared 
some months gave, with ethereal phenylhydrazine, the pulverulent 
mercury mixed with a white compound, forming nacreous scales, 
m. p. about 250°. Mercurous oxide is also energetically reduced to 
mercury by phenylhydrazine. Lead peroxide reacts instantaneously 
and vigorously with phenylhydrazine, yielding lead and its oxide 
and suboxide. Triplumbic tetroxide reacts with phenylhydrazine 
when gently heated, the resulting products being similar to those 
obtained with lead peroxide. a ae Fe 


Reducing Properties of Phenylhydrazine. Ernesto Puxeppu 
(Gazzetta, 1916, 46, i, 62—70).—The author gives a summary of 
the literature referring to phenylhydrazine as a reducing agent, and 
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describes the results obtained by himself by the reduction in this 
way (1) of various metallic oxides (preceding abstract), and (2) of 
bisazo-compounds, with the view of showing that the latter may 
give rise to either diaminophenols or aminohydroxyazo-compounds, 
according to the extent to which the reduction proceeds. With 
bisazocarvacrol the reduction is complete, the product being 
diaminocarvacrol [OH : Me: Pr : (NH,)>=2:1:4:3:5], which is a 
highly unstable compound and is easily transformed by concentrated 
ferric chloride solution into hydroxythymoquinone; bisazothymol 
behaves similarly. Other bisazo-compounds, prepared according to 
Nélting and Kohn’s indications (A., 1884, 900), give, however, 
under certain conditions, compounds which appear to be amino- 
hydroxyazo-compounds, and are under investigation. Pheny]l- 
hydrazine also reduces azo-derivatives of aromatic hydroxy-alde- 
hydes, the azo-group being reduced as with the hydroxyazo-com- 
pounds, except that the presence of the aldehyde group leads to the 
formation of the hydrazone. Thus, the azo-derivative of salicyl- 
aldehyde yields 5-amino-2-hydroxybenzaldehydephenylhydrazone. 
The advantages of phenylhydrazine as a reducing agent for 
hydroxyazo-compounds are: (1) the rapidity of the action, either 
in the cold or with gentle heating; (2) the amino-compound may 
often be separated in crystals by addition to the products of the 
reaction of a suitable solvent; (3) good yields of highly pure 
products ; and (4) the general character of the reaction. T. H. P. 


Bisulphite Compounds of Hydroxyazo-colouring Matters. IT. 
N. N. Vorosucov (J. Russ. Phys. Chem. Soc., 1915, 47, 1669—1737, 
Compare A., 1911, i, 819).—The compounds obtained by the action 
of sodium hydrogen sulphite on sodium 1:5- and 1:8-naphthol- 
sulphonates represent anhydrous esters, SO,Na-O-C,,H,°SO,Na, 
whereas those obtained from 1:5- and 1:8-aminonaphthols, which 
are separable only with the hydrogen unsubstituted, and not as 
salts, contain an extra molecule of water, NH,°C,,H,° -OH + H,S0 . 
The stability of the latter compounds indicates that this molecule 
of water is constitutional, and the conclusion is drawn that the 
naphtholic nucleus is first converted into the ketonic form, to which 
the sulphurous acid is then added: 


. eo: 


| a a 

\Z\4 \ZNZ 
NH, NH, Cn 

It may, indeed, be assumed that similar transformations take place 
with the naphtholsulphonates, the products thus formed then losing 
1 mol. of water. There is no reason to expect that diazotisation 
should produce any change in the ring not containing the amino- 
group, and this is confirmed by analysis of the compound obtained 
by coupling the diazotised sodium hydrogen sulphite derivative of 
1:5-aminonaphthol with phenol, the final product still containing 
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the additional molecule of water; thus, such colouring matters 
cannot have the ordinary ester structures assigned to them by 
Bucherer (A., 1904, i, 309; 1905, i, 48) and others (compare 
Lebedev, Diss., Dresden, 1914). 

a-Naphthylamineazo-2-aminobenzoic acid yields the same com- 
pound with sodium hydrogen sulphite as does a-naphtholazo-2-amino- 
benzoic acid, the resulting colouring matter having after hydrolysis 
a hydroxyl group in its naphthalene component. Similar replace- 
ment of the amino-group by hydroxyl takes place in the action of 
sodium hydrogen sulphite on B-naphthylamineazo-4-aminobenzene- 
sulphonic acid and on paminophenol-azo-8-naphthylamine. 

The structure given above for the compounds obtained by the 
action of sodium hydrogen sulphite is confirmed in a number of 
other cases. 

[With A. Domxe.}—The sodium hydrogen sulphite compound of 

; , C(OH)(O-SU,Na)CH, 
1:4-naphtholsulphonic acid, CoH <o(g0, Na) —hy> 


forms 


colourless, hygroscopic crystals, but was not obtained free from 
mineral salt. 

Descriptions are given of the compounds obtained by treatment 
of 1:5- and 1:8-aminonaphthols with sodium hydrogen sulphite, 
followed by diazotisation and coupling with phenol or a- or 
B-naphthol. 

[With A. Portner.|—The relations towards sodium hydrogen 
sulphite of azo-colouring matters derived from the three diazotised 
monosulphonic acids of aniline and the monoamino- or mono- 
hydroxy-derivative of naphthalene: 

SO,H-C,H,N:N-C,,H,*Aux(OH or NH,). 
The cases investigated comprise: SO,H in the ortho-position; Aux 
in the (1) a-, (2) B-position; SO,H in the meta-position, Aux in 
the (3) a-, (4) B-position; SO,H in the para-position, Aux in the 
(5) a-, (6) B-position. (Aux=auxochrome.) 

[With I. Aronscutam.]—Similarly, the behaviour towards sodium 
hydrogen sulphite of the twelve azo-colouring matters represented by 
the scheme CO,H-C,H,-N:N-C,,H,-Aux(OH or NH,) has_ been 
studied. 

{With Sr. Rarscuinsxk1.]—Similar investigations have been made 
on the colouring matters derived from diazotised paminophenol and 
a- or B-amino- or hydroxy-naphthalene. 

The action of sodium hydrogen sulphite on a-naphtholbisazo- 
benzene, 1-naphthol-2-azobenzene, and _ 1-naphthol-2-azobenzene-4- 
sulphonic acid has also been studied. 

When treated with sodium hydrogen sulphite, pdimethylamino- 
azobenzene, p-diethylaminoazobenzene, and pnitrobenzenediazodi- 
phenylamine first undergo scission. In the éase of 1-benzeneazo-4- 
methoxynaphthalene, the methoxy-group is replaced by hydroxyl. 

2 a = 


Non-aromatic Diazonium Salts. V. Diazo-derivatives of 
Aminotriazoles. Gitpert T. Morcan and Josepn Retry (T., 
1916, 109, 155—160).—Thiele and Manchot (A., 1899, i, 167) 
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found that aminotriazoles in hydrochloric acid solution yield diazon- 
ium salts which couple with bases like B-naphthylamine. They 
noticed, however, that the diazo-compounds are very unstable in 
the presence of hydrochloric acid, the diazo-nitrogen being evolved, 
with the production of chlorotriazoles. The present authors have 
found that the diazo-compounds are stable, however, in the presence 
of an oxy-acid, and have obtained characteristic derivatives of 
them. 

5-Amino-3-methyl-1 :2:4-triazole was prepared from aminoguan- 
idine nitrate through the acetylaminoguanidine nitrate, and 
treated with sodium nitrite in the presence of dilute nitric acid. 
The diazo-compound was isolated as 5-diazo-3-methyl-1 : 2 :4-triazole 
aurichloride, C,H,;N;,H,O,AuCl,, a heavy precipitate of rosettes of 
small, bright yellow prisms, and condensed with alcoholic 8-naphthol 
to form 3-methyl-1:2:4-triazole-5-azo-B-naphthol, C,,H,,ON;, dark 
orange-brown plates and flattened needles, m. p. 213—215°. When 
a solution of the diazonium nitrate, obtained by the action of ethyl 
nitrite, is evaporated to dryness over potassium hydroxide at the 
ordinary temperature, 3-methyl-1 : 2: 4-triazole-5-isodiazohydrozide is 
obtained as a colourless residue which crystallises from alcohol in 
prismatic needles, C,H;ON,,EtOH. This does not couple with 
B-naphthol unless it is first dissolved in moderately concentrated 
nitric or sulphuric acid. 

5-Amino-l :2:4-triazole was obtained from formylaminoguanidine 
nitrate and diazotised as above. 5-Diazo-1:2:4-triazole aurichloride, 
C,HN,,AuCl,, forms opaque, yellow granules; 1 :2:4-triazole-5-azo- 
B-naphthol, C,H,ON;, forms acicular, orange crystals, m. p. 
252—255° ; 1:2: 4-triazole-5-azo-B-naphthylamine crystallises in dark 
brownish-red plates, m. p. 243—245°. 1:2:4-Triazole-5-isodiazo- 
hydroxide was not isolated in as pure a condition as the homologue. 

The above azo-dyes are soluble in dilute potassium hydroxide, 
which is doubtless due to the imino-group in the triazole ring. 


J.C. W. 


Composition and Properties of Nutrose. M. A. Rakuzin and 
(Mute.) Ex. Maks. Bravupo (J. Russ. Phys. Chem. Soc., 1915, 47, 
1852—1853).—“ Nutrose”’ is sold as a tasteless powder neutral to 
phenolphthalein, and, like casein, shows all the colour reactions of 
the proteins with the exception of Liebermann’s reaction. It has 
[a],, —145°45°, and its ash-content (Na,CO,) is 4°63%. All these 
properties are in agreement with those of sodium caseinate. The 
method employed to manufacture this preparation in large quanti- 
ties and in the form of a powder remains a secret. The authors 
have prepared a number of coloured caseinates with salts of the 
heavy metals. = a o- 


The Influence of Temperature and Poisons on Enzyme 
Action, Fermentation, and Growth. Orro Rann (Biochem. 
Zeitsch., 1916, 72, 351—377).—A theoretical paper, in which Tam- 
mann’s theory of enzyme action is applied to explain various actions 
of ferments and poisons. Two main actions in the case of the 
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enzymes are considered, namely, the action of the enzyme on the 
substrate, and the rate of destruction of the enzyme. The equations 
for a unimolecular reaction, and the equation of Arrhenius con- 
necting the reaction constant with the temperature, are applied. 
The conclusions drawn in the case of the action of emulsin are as 
follows: The action of the ferment on the substrate has a normal 
temperature-coefficient ; the higher the temperature, the greater the 
activity. At the higher temperatures, however, the amount of 
enzyme rapidly diminishes, and the increased activity acts in 
opposition to the destruction of the ferment. The rate of change 
of the latter process is greater than its increased activity with rise 
of temperature. At high temperatures it is therefore possible to 
observe a great initial rate of action, which after a few minutes, or 
even seconds, comes to a standstill. There is no “optimal” tem- 
perature for ferment action. Ferment actions are, generally, incom- 
plete actions, which can approach completion at the lower tempera- 
tures, and the end-point recedes with higher temperatures. In a 
fermentation system (for example, with yeast cells) the enzymes 
are inside the cells as well as outside. The living cell, however, pro- 
duces continually new quantities of enzyme to replace those 
destroyed. As the temperature-coefficient of cell destruction is 
high, a point is reached at which the part destroyed is no longer 
replaced entirely by that newly formed. As a consequence, the 
rate of fermentation, which at the start is very rapid, quickly falls 
off. In fermentation produced by a living cell there is true optimal 
temperature, and it is that at which the rate of production of new 
enzyme quantities is equal to the rate of destruction. Similar 
considerations can be applied to growth. 

Poisons accelerate both the rate of action and rate of destruction 
of ferments. The actions can be subjected to a theoretical treat- 
ment similar to that applied to the consideration of the influence 
of temperature. S. B. 8. 


The Hydrolysis of Vegetable Proteins by Papain. N. T. 
Dereanu (Bull. Sci. Acad. Rowmaine, 1915-1916, 4, 207—216).— 
Various vegetable proteins when heated rapidly with papain are 
hydrolysed, and yield proteose, peptones, and amino-acids. Some 
of the proteins can be degraded into amino-acids at any tempera- 
ture, whereas in the case of others the hydrolysis only takes place 
at medium temperatures not exceeding 45°. Coagulated proteins 
are attacked with greater difficulty than the uncoagulated ; but the 
products of degradation are the same in both cases. Animal 
proteins, either coagulated or dried, are not attacked by papain. 
The proteins of seeds of lupines, when treated with papain, do not 
yield arginine, as they do on autolysis or germination. 8S. B. 8. 


Enzymes. X. Attempts to Synthesise Disaccharides by 
means of Enzymes. Watruer Lis (Biochem. Zeitsch. 1916, 
72, 392—415).—An account is given of numerous attempts to 
synthesise sucrose from hexoses by means of invertase obtained 
from sugar beet, yeast, pancreas, and kephir. Under the conditions 
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of the experiments selected, no evidence of synthetic action of the 
ferment could be obtained. Ss. B. S. 


Preparation of a Hexa-aminoarsenobenzene. C. F. BoEHRINGER 
& Séune (D.R.-P. 286854 and 286855; from J. Soc. Chem. Ind., 
1916, 35, 142).—3:5-Dinitro-4-aminophenylarsinic acid is reduced 
to the corresponding triamino-compound with the calculated amount 
of sodium hyposulphite, and this is further reduced with hypo- 
phosphorous acid to 3:4:5:3/:4/:5/-hexa-aminoarsenobenzene, or 
the operations may be reversed in order, with the intermediate 
production of a nitroarsenobenzene. In the second patent, 3 :5-di- 
nitro-4-aminophenylarsinic acid is reduced in one operation with 
a quantity of sodium hyposulphite sufficient to reduce both the 
nitro-groups and the arsinic acid group, and the resulting sulphur- 
containing compound, on decomposition with acids, yields sulphur 
dioxide and a salt of hexa-aminoarsenobenzene. This compound is 
characterised by its slight toxicity, and has valuable therapeutic 
properties on account of its powerful spirillocidal action. 


G. F. M. 


Preparation of a Tetra-aminodimethylaminoarsenobenzene. 
C. F. Borurincer & Séune (D.R.-P. 286667 and 286668, additions 
to D.R.-P. 285572, see A., 1914, i, 1101; from J. Soc. Chem. Ind., 
1916, 35, 141—142).—Instead of using tin and hydrochloric acid 
for the reduction of dinitromethylnitroaminophenylarsinic acid, as 
prescribed in the chief patent, stannous chloride with hydrochloric 
acid or with hydrochloric and acetic acids, zinc with concentrated 
hydrochloric or acetic acid, or iron and hydrochloric acid may be 
used. To avoid formation of arsine, the reaction mixture is heated 
only until a clear solution is obtained. Reduction of the above nitro- 
arsinic acid may also be effected in stages; thus, reduction of 3 : 5-di- 
nitro-4-methylaminophenylarsinic acid is brought about by mercury 
and sulphuric acid, and sodium hyposulphite further reduces this 
to tetra-aminodimethylaminoarsenobenzene. On the other hand, 
tetra-aminodimethylhydrazinoarsenobenzene may be first formed 
(this vol., i, 175) and then further reduced, or reduction may be 
effected by means of phosphorus or hypophosphorous acid to tetra- 
nitrodimethvlaminoarsenobenzene, and this subsequently reduced 
to the tetra-amino-compound with tin and hydrochloric acid. 


G. F. M. 


Physiological Chemistry. 


The Inhibitory Action of the Light of the Quartz Lamp 
on the Coagulation of Blood. Watrrner-Havusmann and Ernst 
MaveErnorer (Biochem. Zeitsch., 1916, 72, 379—382).—Plasma pro- 
duced from blood rendered uncoagulable by the addition of a 
concentrated solution of sodium chloride will not coagulate on 
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addition of distilled water after it has been exposed to the rays 
of a quartz mercury lamp. Without such exposure, dilution causes 
coagulation in a few minutes; but this can be delayed by exposure 
to the rays after it has once commenced. Oxalate plasma coagulates 
after addition of calcium salts much more slowly if it has been 
exposed than does unexposed plasma. Attention is directed to the 
clinical importance of these results. S. B. S. 


Influence of Salts on the Amylolysis of Bread. Jran 
Errront (Mon. Sci., 1916, [v], 6, 5—12).—The action of the saliva 
consists mainly in the rendering soluble of the starch during the 
first hour of the gastric digestion. This action of saliva on pure 
starch is very rapidly checked by the presence of hydrochloric acid 
in the gastric juice. The amylaceous substances of bread show, 
however, a much greater resistance to the acid than pure starch, 
this tolerance being due chiefly to the presence of phosphates in the 
bread. In whole-meal bread there is sufficient phosphate present to 
compensate for the acid accumulated during the first phase of 
digestion, and thus the starchy substances are rendered soluble. 
White bread is much less rich in phosphates, and its digestion is 
in consequence more difficult. There is more than one factor con- 
cerned in the action of the phosphates. The tri- and di-metallic 
phosphates contained in the bread partly neutralise the free hydro- 
chloric acid, and the dihydrogen phosphate thus formed exerts a 
direct influence on the amylolytic enzyme of the saliva, making 


it more resistant to free acid. The dihydrogen phosphate also 
favours the peptonisation, and this good peptonisation has an 
indirect influence on the amylolysis. W. G. 


Kephalin of the Egg Yolk, Kidney, and Liver. P. A. Levens 
and C. J. West (J. Biol. Chem., 1916, 24, 111—116. Compare this 
vol., i, 199).—Specimens of kephalin obtained from commercial egg- 
yolk powder, from commercial lecithin, from kidney and liver, have 
the same composition as kephalin prepared from brain. Contrary 
to expectation, the authors have found that kephalin is extracted 
with less difficulty from the brain than from the other materials 
examined. H. W. B. 


Nervous Tissues. I. Chemical and Physico-chemical 
Properties of Nerve Juice. fF. Borrazzi and A. CRAIFALEANU 
(Atti R. Accad. Lincei, 1916, [v], 25, i, 73—79).-—-The authors have 
examined the chemical composition and the physico-chemical pro- 
perties of the juice obtained by triturating the nerve substance of 
ox-brain with quartz sand, mixing the resultant paste with kiesel- 
guhr and pressing under a pressure of 300 atmos. With the juice 
of the grey matter, the refractive index, viscosity, surface tension, 
and proportions of nitrogen and phosphorus are greater, and the 
electrical conductivity, depression of the freezing point, dry residue, 
specific gravity, and hydrogen-ion concentration less, than with 
the juice from the white matter. The former juice resembles blood- 
serum more than the latter does, probably owing, at least partly, 
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to the presence of more blood. The difference between the indices 
of refraction and viscosities of the two juices seems to depend on 
the difference between the nitrogen-contents. T. Hf. P. 


Is Autolysis an Autocatalytic Phenomenon! Max Morse 
(J. Biol. Chem., 1916, 24, 163—167).—The author measures the rate 
of production of acid during the autolysis of an extract of thymus 
by Sérensen’s method. The increase in the acidity runs parallel to 
the rate of autolytic digestion, and when the acid production reaches 
a maximum, digestion likewise reaches its maximum. Autolysis is 
therefore an autocatalytic phenomenon, the products of digestion 
entering into the reaction as true catalysts. H. W. B. 


Enzymic Scission of Polypeptides by Means of Animal 
Tissues and Organs. I. A. Crementi (Atti R. Accad. Lincei, 
1916, [v], 25, i, 183—-188).—The livers of birds, reptiles, amphibia, 
fishes, and invertebrates (molluscs) contain enzymes capable of 
hydrolysing dl-leucylglycine. Such hydrolysis takes place according 
to the principle of the asymmetric action of peptidolytic enzymes 
on racemic polypeptides, which has been shown to hold quantita- 
tively with the peptidolytic enzymes of mammifers (A., eg i 


The Reversibility of the Formation of Urea in the Liver. 
B. C. P. Jansen (Arch. Néerland, 1915, |iii B], 2, 594—599).—The 
livers of five dogs, some having been starved for various periods and 
others well nourished, were perfused with bullock’s blood, 
1700—1900 c.c. being used in each case, to which was added from 
200 to 600 c.c. of 0°9% saline solution containing about 8 grams of 
urea. In one case the bullock’s blood was replaced by 300 c.c. of 
blood from the same dog and 850 c.c. of blood from another dog, 
which had been starved for two days. In two cases 300—350 mg. 
of lactic acid, dissolved in a little water, were added after 
about half-an-hour. Samples of 100 c.c. of blood were collected 
at intervals after the experiment, and the amount of urea present 
estimated. The urea content of the liver at the end of the experi- 
ment was also determined. In every experiment there was a slight 
drop in the urea content of the blood at first, followed by a rise 
to about the original content. At the same time there was a very 
marked rise in the percentage of urea in the liver due to the per- 
fusion. The results are in accord with those of Wakeman and 
Dakin (compare A., 1911, ii, 629), and show that, although the 
amount of urea in the blood was ten times the normal content, there 
was no destruction of urea in the liver, but rather the contrary. 
The addition of a small amount of lactic acid made no difference. 
The formation of urea in the liver is therefore apparently not a 
reversible reaction. The amount of ammonia in the perfusion 
liquid at the end of the experiment was very low (1—2 mg. 
per 100 c.c.) (compare Wakeman and Dakin, Joc. cit.). W. G. 
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Does the Pituitary Gland Contain Adrenaline cr a Com- 
pound Similar to it? Wartrer K. WaranasBe and ALsert C. 
CrawFrorpD (J. Pharm. Expt. Ther., 1916, 8, 75—88).—Pituitary 
extracts, when prepared by certain methods, are found to yield 
colour reactions which suggest the presence of adrenaline or a 
similar compound, and the physiological actions of such solutions 
can be explained by the assumption of the presence of adrenaline, 
but admixed with other substances. Adrenaline has not been 
isolated from these glands, but this may be due to the small 
amounts present, which might escape precipitation in the methods 
employed for obtaining adrenaline. H. W. B. 


Lewis and Benedict Method for the Estimation of Blood 
Sugar, with Some Observations Obtained in Disease. 
Victor C. Myers and Cameron V. Battey (7. Biol. Chem., 1916, 
24, 147—161. Compare Lewis and Benedict, A., 1915, ii, 111).— 
The Lewis-Benedict method may be simplified by employing an 
initial blood dilution of 1:5 instead of 1:12°5. In this way a suffi- 
ciently high concentration is obtained to obviate the necessity for 
evaporation in the development of the colour. For the colorimetric 
measurements, the Hellige colorimeter has been found especially 
satisfactory. 

A number of cases of nephritis are reported with hyperglycemias 
rising to 0°2 per cent. Nineteen advanced cases of diabetes were 
investigated, and it was found that the percentage output of 
dextrose in the urine compared with the dextrose in the blood in 
cases giving evidence of nephritis was considerably lower than in 
other cases of diabetes. One case is reported with 1°1 per cent. of 
dextrose in the blood and only 0°5 per cent. in the urine. Severe 
nephritis appears, therefore, to reduce markedly the permeability 
of the kidney for dextrose. H. W. B. 


The Biological Method of Detection of the Proteinogenic 
Amines in Extracts of Organs and Tissue Fluids. M. 
GuGGENHEIM and Wr11H. Lérrier (Biochem. Zeitsch., 1916, 72, 
303—-324).—The actions of various substances on the surviving 
small intestine of the guinea-pig were investigated. An apparatus 
is described and figured by means of which several experiments can 
be carried out at the same time, and the paper is illustrated by 
numerous tracings. The following were found to be the minimal 
doses which produce action when added to 100 c.c. of Ringer’s 
solution: 0°000025 gram for B-amino-4-ethylglyoxaline, 0°001 gram 
for phenylethylamine hydrochloride and for phydroxyphenylethyl- 
amine; 0°005 gram for tsoamylamine hydrochloride ; 0°002 gram for 
indole-ethylamine hydrochloride; 0°00001 gram for adrenaline 
hydrochloride; 0°01 gram for methylguanidine nitrate; 0°01 gram 
for choline hydrobromide; 0°000001 gram for acetylcholine hydro- 
bromide; and 0°001 gram for neurine hydrobromide. The following 
substances were active in doses of between 0°1 and 0°01 gram: the 
alkali salts of the higher fatty and bile acids, oxalates, and citrates, 
and in doses of 0°05—0-01 gram indole, phenol, cresol, guaiacol, 
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disodium hydrogen phosphate, and tyrosol. The following sub- 
stances were inactive in doses of 0°1 gram per 100 c.c. of Ringer’s 
fluid: aliphatic amino-acids, silk peptone, protein solutions, di- 
hydroxyphenylalanine, histidine, tryptophan, phydroxypheny]l- 
acetic acid, homogentisic acid, methylamine and ethylamine hydro- 
chlorides, trimethylamine hydrochloride, cadaverine, putrescine, 
guanidine, dextrose, lecithin. ' §. B.S. 


The Fate of the Proteinogenic Amines in the Animal Body. 
M. GueGennEIM and Wiu. Lérrier (Biochem. Zeitsch., 1916, 72, 
325—350).—The following proteinogenic amines were investigated : 
isoamylamine, phydroxyphenylethylamine, indole-ethylamine, B- 
amino-4-ethylglyoxaline. They were rapidly rendered non-toxic in 
the organism owing to deamidising and oxidative processes. The 
end-products were carboxylic acids with the same number of carbon 
atoms as the base, namely, valeric, phenylacetic, p-hydroxyphenyl- 
acetic, and indoleacetic acids. The last-named acid was not definitely 
isolated, but its presence in the urine was shown to be probable. 
The acids are either excreted as such, or further altered in the 
organism. The alcohols, isoamyl, phenylethyl, and phydroxyphenyl 
alcohols, are intermediate products, which could be isolated when 
the amines were perfused through the liver. Furthermore, the 
mechanism suggested above for the degradation of the amines 
(amine—alcohol-acid) received further support from the fact that 
the alcohols also, when perfused through the liver, gave rise to the 
corresponding acids. 

Normal blood and serum from man and animals (especially from 
rabbits) contain a substance which increases the tone of a surviving 
intestine of the guinea-pig ; this is heat-stable and soluble in alcohol. 

8. B. S. 


The Behaviour of 3-Hydroxythionaphthen (Thioindoxyl) in 
the Organism. The Synthesis of Thioindican. Erwin ScHwEenk 
(Biochem. Zeitsch., 1916, 72, 383—391).—The behaviour of 3-hydr- 
oxythionaphthen in the organism is similar to that of indoxyl; it is 

excreted chiefly in the 
form of thioindican 


S 
ON\/\on (annexed formula). It 


f- was also excreted in 
\Z CO'SO;K the form of a glycu- 


(Thioindican. ) ronate. Thioindican 

was obtained  syn- 

thetically by the action of chlorosulphonic acid on hydroxythio- 

naphthen in pyridine solution. It melts (not sharply) at 225°, but 

commences to redden at 180°. In the presence of catalysts (such as 

ferric ammonium sulphate) it undergoes decomposition in the light. 

3-Hydroxythionaphthenglycuronate was also isolated from the 

urine of rabbits to which 3-hydroxythionaphthen was administered 
in the form of the salt C,H,;S*O-C,H,O,K, m. p. 199—200°. 

S. B. S. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Stability of Hypochlorites in Very Dilute Solutions. 
Consequences from the Point of View of their Use for the 
Sterilisation of Waters (Javelisation). Lucien VaLLery (Compt. 
rend., 1916, 162, 326—327).—In very dilute solutions, containing 
about 1 part of active chlorine in a million, hypochlorites undergo 
a very slow decomposition, which, according to the initial strength 
of the solution, may or may not be limited by an equilibrium, the 
limit being influenced in a marked manner by apparently very 
slight variations in the medium. This influence of the medium 
may be either a purely catalytic action, positive or negative, or a 
chemical action due to the presence in the medium of substances 
capable of reacting with the hypochlorites or their decomposition 
products. The action of germs in the water comes under one of 
these headings. Waters treated with hypochlorites in this way 
should not be used for drinking until the active chlorine present 
is less than 0°1 mg. per litre. The method should only be used 
for sterilising waters where it can be controlled by analysis. 


Boron : its Absorption and Distribution in Plants, and its 
Effect on Growth. F. C. Cook (J. Agric. Research, 1916, 5, 
877—-890).—Pot experiments in which wheat, sugar beet, tomatoes, 
cowpeas, and lettuce were manured with borax and calcined cole- 
manite (calcium borate); also plot experiments with soja beans, 
potatoes, maize, wheat, oats, peas, and other plants. Wheat, beans, 
cowpeas, and tomatoes contained boron chiefly in the tops of the 
plants and comparatively little, or none, in the roots. In the case 
of potatoes, the roots and tubers contained relatively large amounts 
of boron, whilst the leaves and stems contained only small amounts. 
The fruit of cowpeas contained large amounts of boron, and the 
fruit of tomatoes only traces. The yield of wheat manured with 
borax was 90% of the yield on the manured control plot, and 
higher than on the unmanured plot. 

Leguminous plants take up the largest amounts of boron and 
are the most easily injured. The same amounts of boron have 
different effects in different soils: Addition of 0°0011% of boron 
to soil may be injurious to leguminous plants; with other plants 
this amount is neither injurious nor stimulating. 

Boron is widely distributed in soil, and all the plants grown on 
control plots were found to contain some boron. N. H. J. M. 


Oxydases. Hersert H. Bunzewi (J. Biol. Chem., 1916, 24, 
91—102).—The oxidation of certain aromatic substances, such as 
tyrosine, phloridzin, and pyrogallol, by oxygen in the presence of 
extracts of plant tissues ceases after a definite period, which ranges 
within wide limits according to the experimental conditions. The 
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abrupt ending of the influence of the plant material is due to the 
complete utilisation of the oxydase or other catalytic agent present, 
and can be postponed by the addition of a further quantity of the 
plant tissue. The extent of oxidation in each case is thus practi- 
cally proportional to the quantity of active plant material used. 
The effects of shaking, of the reagents employed, and of the 
products formed, on the course of the oxidation have been studied, 
as well as the influence of a diminished partial pressure of oxygen. 
In many instances these factors seem to have a decided influence, 
usually retarding, though sometimes stimulating, but they are not 
either individually or collectively the cause of the sharp termination 
of the oxygen absorption. H. W. B. 


Osmosis in Soils. C. J. Lynpr and J. V. Dupré (Zrans. Roy. 
Soc. Canada, 1915, [iii], 9, 69—80. Compare A., 1915, i, 762).— 
Further experiments are described the results of which all support 
the view that the movements of the solutions are due to osmosis. 

The final pressure under given conditions is shown to be 
approximately constant. As regards the duration of the flow, an 
experiment which was continued for four months showed that the 
flow at the end of this time was almost as great as at the com- 
mencement. The flow increases with increase in temperature and 
decreases with decrease in the concentration of the soil solution. 


N. H. J. M. 


Reaction of Soil and Measurements of Hydrogen-ion Con- 
centration. L.J. Gittespie (J. Washington Acad. Sci., 1916, 6, 
7—16).—Whilst ‘the lime requirement method of Veitch and all 
other colorimetric methods are intended to measure the quantity 
of acid substance present, it is probable that the effects of acidity 
in soils depend rather on the intensity of the acidity than on the 
amcunt of acid. The intensity of acidity and of alkalinity can 
only be ascertained by measuring the hydrogen-ion concentration. 

Electrometric determinations were made with twenty-two soils in 
an apparatus described with sketches, and colorimetric estimations 
were made, in which six different indicators were employed. In 
the latter estimations the soil extracts (5 c.c.) were mixed with the 
different indicators, and the colours compared .with those obtained 
by adding the same amounts of indicators to 5 c.c. of various 
regulators of known hydrogen-ion concentration. In every case 
satisfactory results were obtained with at least one indicator, and 
in most cases with two. 

The hydrogen-ion exponents varied from 4°4 to 8°6, an exponent 
of seven indicating neutrality, whilst the lower and higher numbers 
indicate respectively acidity and alkalinity. Four of the soils were 
sufficiently acid to kill typhoid bacilli in twenty-four hours. 

Whilst the two methods gave concordant results, it must be 
borne in mind that the conditions are not exactly comparable with 
natural conditions. In drying the soils carbon dioxide is lost, and 
the solutions employed (2 c.c. of water to 1 gram of soil) are 
much more dilute than normal soil solutions, N. H. J. M. 
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The Adsorption of Potassium by ‘the Soil. A. G. McCa t, 
F. M. Hitpesranpt, and E. 8. Jounston (J. Physical Chem., 1916, 
20, 51—63).—Experiments have been made to determine the 
adsorption of potassium from a solution of potassium chloride 
(approximately 1/5001) by a sandy loam soil and the removal of 
the adsorbed potassium by leaching with distilled water. Tables 
are given showing the concentration of the potassium chloride in 
successive fractional percolates. From the results obtained with the 
finely pulverised soil it appears that the water is adsorbed more 
rapidly than the dissolved salt, resulting in an increase in the 
concentration of the percolates as compared with that of the original 
solution. This so-called negative absorption is still clearly marked 
when a correction is applied for the salt which is given up by the 
soil to the solution during the period of percolation. H. M. D 


Displacement of Potassium and Phosphoric Acid Contained 
in Certain Rocks by some Substances Used as Fertilisers. 
G. ANDRE (Compt. rend., 1916, 162, 133—136. Compare A., 1914, 
i, 127).—Finely-ground glauconite, in quantities of 10 grams, was 
triturated with water containing 1 gram of one of the following 
substances: calcium carbonate, sodium chloride, sodium nitrate, 
ammonium sulphate, calcium sulphate, and the percentage of 
potassium rendered soluble determined. The results obtained are 
in the same order as those for microcline felspar (loc. cit.), but a 
higher percentage of the total potassium was rendered soluble. 
The maximum displacement of potassium was obtained with ammon- 
ium sulphate, nearly 10% being rendered soluble. 

Similar experiments were performed with a sample of Canadian 
apatite, the salts used being ammonium carbonate, sodium nitrate, 
potassium carbonate, and potassium nitrate, the amounts of phos- 
phoric acid rendered soluble being determined. Negative results 
were obtained with three out of the four salts, potassium carbonate 
being the only one which extracted any phosphoric acid, and this 
only to the extent of 0°35% of the total amount present in the 
apatite. W. G. 


Nitrogen, Chlorine, and Sulphates in Rain and Snow. 
BonnrpaL Artis (Chem. News, 1916, 118, 3—5).—Fifty-one 
samples of rain and snow were examined at Cornell College during 
the period October, 1914, to June, 1915. The following results, 
expressed as parts per million, were obtained: Nitrate, 0°005—0°80 ; 
nitrite, 0°00025—0-005 ; nitrogen in free ammonia, 0°03—0°889 ; 
nitrogen in albuminoid ammonia, 0°12—1°19; chlorine, 3°5—21°30; 
sulphate, 1°7—38°0. The chlorine was most constant, being 71 
parts per million in thirty of the samples. The total ‘fall during 
the period amounted to 15°35 inches of rain and 37°75 inches of 
snow. W. P. 8. 


Organic Chemistry. 


Boiling and Condensing Points of Alcohol-Water Mixtures. 
P. N. Evans (J. Ind. Eng. Chem., 1916, 8, 260—262).—The rela- 
tions existing between the boiling point or condensing point and 
the composition of the liquid and vapour phases of water—alcohol 
mixtures are given in tabular and graphic form. A table is also 
given showing the boiling points corresponding with different 
alcohol content of alcohol-water mixtures; it is also possible to 
ascertain from this table the approximate composition of both 
liquid and vapour (or distillate) at any moment during the distil- 
lation of a mixture. W. P. S. 


Preparation of Unsaturated Alcohols. FARBENFABRIKEN VORM. 
F. Bayer & Co. (D.R.-P. 288271; from J. Soc. Chem. Ind., 1916, 
35, 385).—y-Methylbutinenol and its homologues are reduced by 
sodium, zinc dust and acetic acid, copper-zine dust, colloidal palla- 
dium, or nickel to y-methylbutenol and its homologues, which are 
convertible into isoprene and its homologues by elimination of 
water. Details are given of the reduction of y-methylpentinenol 
to y-methylpentenol, and of cyclohexanolacetylene to cyclohexanol- 
ethylene. G. F. M. 


isoAmyl Xanthates. L. Gomez (Anal. Fis. Quim., 1916, 14, 
91—102).—A summary of the literature of the xanthates, and an 
account of the conductivity, degree of dissociation, and other ionic 
properties of potassium isoamyl xanthate. A. J. W. 


Periodis Evolution of Carbon Monoxide. JoHN SraNLey 
Morean (T., 1916, 109, 274—283).—The conditions determining 
the periodic evolution of carbon monoxide by the dehydration of 
formic acid with concentrated sulphuric acid have been studied. 
The purest acid did not give periods, and fractions from active 
acids were found to behave differently, the higher fractions being 
increasingly active, and inducing periodic evolution when added in 
small quantities to inactive acids. Orthoformic ester, methyl, 
ethyl, propyl and amyl alcohols, glycerol, gelatin, and dextrin also 
induced periodicity. Nitric acid changed the whole nature of the 
reaction, a blue compound being produced, followed by a violent 
evolution of gas. From a consideration of all the evidence, the 
author concludes that the periodic evolution of gas is a super- 
saturation phenomenon. The paper is illustrated by curves 
obtained by the use of Ostwald’s chemograph. G. F. M. 


Acetic Anhydride. J.T. Hewirr and C. H. Lumspen (J. Soc. 
Chem. Ind., 1916, 35, 210—213).—A review of methods available - 
for the technical preparation of acetic anhydride. The authors 
consider that the chlorides of sulphur or phosphorus are the most 
suitable dehydrating agents for the purpose. G. F. M. 
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The Formation of Pyruvic Acid from Malic Acid by Micro- 
organisms. M. W. Beyerinck and T. Fotpmers (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 18, 1198—1200).—The oxidation of 
malic acid with the formation of pyruvic acid according to the 
equation C,H,O,+O=C,H,O,+CO,+H,O, is brought about by 
the action of many different species of micro-organisms, which are 
divided into groups accordiug to their activity. J/- and 7-Malic 
acids are acted on equally readily, but the formation of pyruvic 
acid takes place much less easily when the d-acid is employed in 
the experiments. 


The Non-existence of Metatartaric Acid. J.J. L. Zwikker 
(Rec. trav. Chim., 1916, 35, 254—259).—The author considers that 
the substance described in the literature as metatartaric acid is 
really a mixture of superfused tartaric acid and some substances at 
present not sufficiently studied. 

Tartaric acid was gently heated over the flame until it was all 
molten, and then kept in an oven at 120—125° in a flask plugged 
with cotton-wool. After several hours crystals began to separate, 
and, on gently shaking, the whole mass solidified. The solid mass 
was shaken with a mixture of dry alecchol and ether (1:10), and 
the remaining solid examined. It was found to be homogeneous 
and to possess exactly the physical properties of tartaric acid, 
and its calcium salt was almost insoluble. The author explains 
Bruhat’s results obtained in his polarimetric examination of fused 
tartaric acid (compare A., 1915, i, 496) on the ground that, during 
the fusion, very small amounts of anhydrides are formed, which 
probably have a high rotatory power, but escape detection by 
volumetric analysis. The difference in solubility of the salts of 
the so-called metatartaric acid and of tartaric acid itself is prob- 
ably due to the retarding influence of polymolecular substances, 
and the slow conversion in water of metatartaric into tartaric acid 
is only a slow crystallisation of impure tartaric acid. W. G. 


Compounds of Iron, Manganese, Lead, and the Metals of 
Group II. Spencer Umrrevitte Pickerine (T., 1916, 109, 
235—250).—The existence has been established of a large number 
of metallo-compounds of a similar nature to those of copper, nickel, 
and cobalt (T., 1915, 107, 942). Thus by various methods, of 
which a detailed description is given, such as, for example, by 
the action of an alkali hydroxide on the organic salt of the metal, by 
dissolving the hydroxide of the metal in the acid in question and 
precipitating with alcohol, or by mixing solutions of a soluble inor- 
ganic salt with the potassium salt of the organic acid, the existence 
of metallo-compounds of iron, manganese, lead, and the metals of 
the periodic group II with citric, tartaric, and malic acids has 
been proved, and in most cases the compounds have been isolated. 
These compounds are always much more soluble than the normal 
crystallised salt, and from solutions of the former the normal salt 
is deposited by more or less rapid isomeric change. The theoretical 
bearing which the existence of these compounds have on the ques- 
tion of valency is discussed. G. F. M. 
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Stereochemical Studies. I. Stereochemistry of the Thiol- 
malic Acids. Bror Hotmpere (Arkiv Kem. Min. Geol., 1916, 6, 
No. 1, 1—22).—Thiolmalic acid is best obtained from xantho- 
succinic acid and ammonia by Biilmann’s method (A., 1905, i, 625), 
using, however, aqueous instead of alcoholic ammonia. The author 
has found that the pure acid is readily obtained by the prolonged 
action (several days) of potassium hydrogen sulphide on bromo- 
succinic acid (Carius’s method) ; the more dilute the solution used, 
the less is the quantity of thiodisuccinic acid formed at the same 
time. The pure inactive acid has m. p. 149—150°. The calcium 
salt, C,H,O,SCa,2H,O, is crystalline and sparingly soluble in 
water. 

1-Thiolmalic acid is obtained from /-xanthosuccinic acid by the 
action of ammonia. It has m. p. 152—153°, and is somewhat less 
soluble than the inactive acid, which is readily soluble in water 
and alcohol, fairly so in ether, but very sparingly so in benzene. 
The following specific rotations, [a], were obtained for solutions 
containing about 1 gram of the acid in 20 c.c. of the solvent: in 
ethyl acetate, —76°5°; in acetone, —75°8°; in absolute alcohol, 
—64°8°; in water, —46°7°. he aqueous solution, after half- 
neutralisation with potassium hydroxide, gave —41°3°, and after 
complete neutralisation —43°5°. 

d-Thiolmalic acid was obtained from d-xanthosuccinic acid, and 
has m. p. 152—153°. The specific rotations in solutions of the 
above concertration were: in ethyl acetate, +76°5°; in acetone, 
+76°1°; in absolute alcohol, +64°4°. 

A solution of 1°5 grams of /-thiolmalic acid in 40 c.c. of N-sul- 
phuric acid underwent no appreciable racemisation when heated 
for six hours on the water-bath. A pure M/4-solution was 
racemised to the extent of 7°1% in the same time, whilst the 
racemisation in solutions to which }, 4, and #?-mol. potassium 
hydroxide per equivalent of acid had been added was respectively 
53°6%, 60°2%, and 33°2%. Heating in neutral, weakly alkaline or 
potassium hydrogen sulphide solution had no effect. 

The action of potassium hydrogen sulphide on /-bromosuccinic 
acid under varying conditions of concentration, both absolute and 
relative, was studied, as also the effect of the presence of potassium 
sulphate, potassium bromide, and strontium bromide (bromide ion 
and cation catalysis). According to the conditions, varying mix- 
tures of d- and /-thiolmalic acids were obtained. The results can 
be explained by the following reaction scheme, which is similar 
to that put forward in other cases (compare A., 1913, i, 824; ii, 
942; 1914, i, 139, 248): 


(1) -CO,M-CHBr-CH,-CO,M + MSH= 
d-CO,M-CH(SH)-CH,*CO,M + MBr; 


ees es ee 
(2a) L-CO,M-CHBr-CH,-CO,.M = d-CO,M-CH-CH,CO, + MBr; 


(2b) d-CO,M-CH-CH,-CO, + MSH = 
L-CO,M-CH(SH)-CH,-CO,M. 


02 
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In agreement with this it was found that /-thiolmalic acid could 
be obtained by the action of potassium hydrogen sulphide on the 
d-malic lactonic acid corresponding with /-bromosuccinic acid. 

By the oxidation of the active thiolmalic acids with air or with 
ferric chloride, the corresponding 1- and d-dithiodisuccinie acids, 
S,(C,H;0,)2, m. p. 167—168°, were obtained. The solutions of 
0°5 gram in 10 c.c. of various solvents gave the following specific 
rotations, [a]: in absolute alcohol, —272°9° and +272°8°; in 
acetone, — 269°3° and +270°2°; in water, —290°5°. The d-bariuwm 
dithiodisuccinate, 8,(C,H,0,Ba).,4H,O, is less soluble in hot than 
in cold water. 

r-Dithiodisuccinic acid, m. p. 172—173°, was obtained by mixing 
in acetone solution equal quantities of the /- and d-isomerides. 
When inactive thiolmalic acid is oxidised, a mixture of the racemic 


and meso-acids is obtained which is difficult to separate. 
= &. P. 


Resolution of Racemic Sugars by Means of Optically Active 
Amyl Mercaptans. Certain Mercaptals. E. VorotreKk and V. 
VeseLt (Zeitsch. Zuckerind. Béhm., 1916, 40, 207—211).—Opti- 
cally active amyl mercaptan is a suitable substance for resolving 
racemic aldoses. 1l-Arabinose-d-amyl mercaptal crystallises from 
dilute alcohol in long, flat needles, m. p. 114—116°. d-Arabimose- 
d-amyl mercaptal crystallises in thin, hexagonal plates, m. p. 
118—120°; it is less soluble than the form. When 7-arabinose is 


resolved, the d-mercaptal is obtained in a pure condition after five 
crystallisations, and the /-mercaptal may be recovered from the 
mother liquors. The d-amyl mercaptals of rhodeose and fucose 
have approximately the same melting point and solubility, the 
latter being very slight; they may be distinguished from each 
other by the different form of their crystals as seen under the 


microscope W. P. 8. 


Plant Colloids. VI. The Alkali Starches. Max Samec (Koll. 
Chem. Beihefte, 1916, 8, 33—62. Compare A., 1915, i, 941).—The 
changes occurring in starch when its solutions are acted on by 
alkalis, have been submitted to examination by a study of the 
changes in the physical properties of the solutions. From a com- 
parison of the behaviour of ordinary and phosphorus-free starches, 
it would seem that the initial changes produced by alkalis are due 
to the action of the alkali on the phosphoric acid group of the 
starch molecule. Further action results in the combination of the 
alkali with other groups in the starch molecule and in the pepton- 
isation of the starch. H. M. D. 


The Acetylation and Acetolysis of Cellulose and Starch by 
Means of Acetic Anhydride. J. Borsexen, J. C. vAN DEN BERG, 
and A. H. Kersrtsens (Rec. trav. chim., 1916, 35, 320—345).—A 
study of the acetylation of cellulose and starch in the presence of 
certain catalysts. A difference is noticeable between the acetylation 
of cellulose and starch, caused probably by the different character 
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of their surfaces, but the order of action of the different catalysts 
tried is almost the same for cellulose as for starch. 

The cellulose used was Swedish filter-paper, the catalysts tried 
being sulphuric, hydrobromic, and hydriodic acids and acetyl] iodide, 
all of which gave positive results ; and pyridine, ethylamine, sodium 
acetate, acetyl chloride, hydrochloric acid, and a number of inor- 
ganic salts, all of which gave negative results. Hydriodic acid and 
acetyl iodide were more satisfactory than hydrobromic acid, and 
this in turn than hydrochloric acid, but the best catalyst was 
without doubt sulphuric acid. The reaction is probably a series of 
acetylations and hydrolyses, the latter being indicated, if the action 
is prolonged, by a continuous rise in the acetyl value of the 
product. 

The velocity of acetylation of starch is less than that of cellulose. 
The best catalyst for starch is hydriodic acid. In the case of 
sulphuric acid an increase in the amount of acid used produces an 
acceleration of the acetylation, but not to an extent proportional 
to the amount of the catalyst used. W. G. 


Preparation of Diethylamine on a Large Scale in the 
Laboratory. T. Siarer Price, 8. A. Brazier, and A. 8S. Woop 
(J. Soc. Chem. Ind., 1916, 35, 147—149).—The usual method, con- 
sisting in the formation and hydrolysis of pnitrosodiethylaniline, 
was adopted, with certain modifications in working. In preparing 
the nitroso-compound the temperature was maintained at 5—8° 
during the addition of the nitrite solution by adding ice to the 
reaction mixture. The hydrolysis was carried out in a 10-gallon 
iron drum, and the diethylamine was condensed directly instead 
of being absorbed in hydrochloric acid, a guard-tube containing rods 
moistened with acid being sufficient to avoid loss through incom- 
plete condensation of the base. Distillation over sodium hydroxide 
of the concentrated aqueous amine which collected in the receiver 
gave a pure diethylamine boiling constantly at 56°, in 86°5% yield, 
calculated on the diethylaniline originally taken. The presence of 
5—10% of monoethylaniline in the starting material does not 
adversely affect the purity of the product. A permanent appara- 
tus, comprising certain labour-saving devices for the carrying out 
of the above operations is described in detail. G. F. M. 


Decompositions of Sodium Diacetamide and Potassium 
Acetamide. Jirenpra Natu Raxsuir (T., 1916, 109, 180—184).— 
When sodium diacetamide is decomposed by heat, a mixture of 
acetonitrile and acetone distils off, and a residue of sodium 
carbonate quite free from cyanide remains, the chemical change 
being represented by the equation: 2C,H,O,NNa=Na,CO,+ 
2MeCN + COMe, ; this result favours the view that the constitution 
of sodium diacetamide, at least under the conditions of the decom- 
position, is NAc:}CMe-ONa. With potassium acetamide the pro- 
ducts of decomposition are potassium hydroxide and acetonitrile, 
together with smaller quantities of potassium cyanide, ammonia, 
a gas, and an insoluble oil. 
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In an endeavour to prepare sodium acetamide by the interaction 
of sodium ethoxide and acetamide in alcoholic solution, it was found 
that the acetamide underwent hydrolysis into ammonia and acetic 
acid, the necessary water being produced by the dehydration of 
some of the alcohol to ether in the presence of sodium ethoxide 
—o Scott, T., 1909, 95, 1200; Ray and Rakshit, T., 1912, 

Ol, 217). When an aqueous-alcoholic silver nitrate solution is 
added gradually to an alcoholic solution of sodium diacetamide, a 
pale orange precipitate is obtained, which disappears on shaking, 
being soluble in the presence of excess of sodium diacetamide; 
with a larger proportion of silver nitrate a permanent, brown pre- 
cipitate is obtained which turns black in a few minutes. 

The decomposition of sodium diacetamide by a little water at the 
ordinary temperature appeared to occur slowly, ammonia bein 
gradually evolved, whilst the residual solid matter weighed 7°75% 
more than the original substance. Analysis of the residue showed 
this to consist of sodium acetate and diacetamide, the total change 
being representable by the equation: 2NAc,Na + 2H,O =2AcONa + 
NHAc, + NHs. D. F. T. 


Preparation of Acidyl-a-bromo-a-ethylbutyrylcarbamides. 
FARBENFABRIKEN VoRM. F. Bayer & Co. (D.R.-P. 286760; from J. 
Soe. Chem. Ind., 1916, 35, 197).—Acidylbromoethylbutyrylcarb- 
amides of the general formula NHR-CO-NH:CO-CBrEt, are ob- 
tained by the action of acid amides on a-bromo-a-ethylbutyrylcarb- 


amic acid haloids or a-bromo-a-ethylbutyrylcarbimide, or of a-bromo- 
a-ethylbutyramide on acidylearbimides or acidylearbamic acid 
haloids. They are sparingly soluble substances, and possess sedative 
and soporific properties. G. F. M. 


New Constitutional Formule for Ferrocyano-compounds. 
G. Denicks (Bull. Soc. chim., 1916, [iv], 19, 79—90).—A theoreti- 
cal paper, in which the author proposes new constitutional formule 
for ferro-, ferri- and perferri-cyanides, and on the basis of these 
formule explains the reactions which these compounds are known 
to undergo. 

Potassium ferrocyanide is given the constitution represented by 
formula I, the corresponding ferrous ferrocyanide being represented 
by formula II. The decomposition of potassium ferrocyanide at 


A=N—C:NK O==N—OIN. J 
| | | (a) 
Fe O:NK O:NK (B) Fe CIN-Fo-N:C Fe (a) 
! ! | 
\O=N—C:NK \6==N——O:N/ 
(I.) (II.) 


red heat giving Williamson’s salt (compare Etard and Bémont, A., 
1885, 233, 364, 496) is shown by: 
NK 


O=N—O:NK a 
! I on "O—"f. 

aFe( CINK CINK = 6KCN+Fe<)". wide 
C 


| ! C.N—C—N: 
\C—N—O:NK oe 
C—N—C:NK NK 
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The decomposition of this salt on further heating and the behaviour 
of ammonium ferrocyanide and hydroferrocyanic acid on heating 
are similarly explained. The constitutions of the additive com- 
ounds formed by the alkali ferrocyanides, such as Bunsen’s salt, 
(NH,),Fe(CN),,2NH,Cl, the compounds, K(NH,),Fe(CN),,2N H,Cl 
and KH,(NH,)Fe(CN),,2NH,Cl, and the ethereal compound, 
H,Fe(CN),,2Et,0, described by Etard and Bémont (loc. cit.), and 
the compound H,Fe(CN),,6EtOH,2HCl, prepared by Buff, are all 
readily explained on the basis of the above formula for ferro- 
cyanides. 
The formule given for potassium ferricyanide and potassium 
perferricyanide are respectively : 
JO CRE C—=—N—C:NK 
| | 1. 
FeN:C CINK and CU: N-Fe*N°C 
CIN-CINK C——N—U:NK 
the nitroprussides being represented by: 
(IN-C:NNa NaN:C:N:C 
S 
Cc 


a 
i de ae 3 
Fe-NiU O:N N:0 


~~ 
N-Fe, 


a wey 


| 
NOIN-U:NNa  NaNiG+NiC7 
a formula which explains the decomposition of these compounds 
when heated in a vacuum, giving nitrous oxide, 
F cyanogen, and two molecules of a tetracyanide 
oSn. _ analogous to the platinocyanides (annexed 
formula). Finally, Hofmann’s salts, such as 
sodium ferropentacyanide, Na,{[Fe(CN);,H,O], and its derivatives, 
where the H,O is replaced by different molecules, for example, NHg, 
M-CN, NO,*M, SO,M,, AsO,M, may be represented by the 
formule : 
AN——-CNNa —C:N-M 
Fe( UINNa Ot NH, , ete 
oe a | ’ 3 » CUC., 
\CIN —-C:NNa —U:N-'M 
and in the case of the carboxylferrocyanides, the median group 
C:N-M is replaced by the group C:0O. W. G. 


Chloro- and Bromo-triethylphosphinoacetaldebydes. WIHILLIAM 
CaLpwE Lu (T., 1916, 109, 283—-287).—The results of an endeavour 
to prepare the phosphorus compound analogous to the aldehyde 
compound intermediate between choline and betaine (compare 
Hofmann, Proc. Roy. Soc., 1860, 10, 614). 

Triethylphosphine and monochloroacetal in a sealed tube react 
with formation of chlorotriethylphosphinoacetal as a viscous liquid 
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substance (platinichloride, [C,.H,,0,Cl],PtCl,, long, yellow needles ; 
aurichloride, an oil). This substance, when heated with hydro- 
chloric acid at 100° in an open dish, yielded chlorotriethylphos- 
phinoacetaldehyde, C,H,,OCIP, stellate masses of leaflets (platin:- 
chloride, minute, orange-yellow octahedra), which reduces ammonia- 
cal silver nitrate, and when added with a fragment of sodium amal- 
gam to diazobenzenesulphonic acid in water gives a reddish-violet 
coloration. 

Monobromoacetal and triethylphosphine interact at the ordinary 
temperature, yielding a colourless liquid, presumably brimotriethy/- 
phosphinoacetal, 

When heated together in a sealed tube for eight hours at 100°, 
bromoacetaldehyde and triethylphosphine react, producing bromo- 
triethyl phosphinoacetaldehyde, C,H,,OBrP, deliquescent needles. 
These phosphorus compounds are characterised by a marked 
unpleasant odour. D. FF. TF. 


Equilibrium Relations among Aromatic Hydrocarbons Pro- 
duced by Cracking Petroleum. W. F. Rirrman and T. J. 
Twomey (J. Ind. Eng. Chem., 1916, 8, 20—22. Compare this vol., 
i, 1, 133).—Definite relations exist between the quantities of various 
aromatic hydrocarbons formed when petroleum is cracked, the per- 
centages being fixed by the degree of cracking. The factors which 
control the latter may be represented by the specific gravity of the 
cracked oil. Toluene and xylene show the same variation in per- 
centage formation, xylene being present in about one-half the quan- 
tity of the toluene; both are at a maximum (10°8% xylene and 
17°8% toluene) in a recovered oil of D 0°95. Benzene formation 
requires more vigorous cracking than is needed for the production 
of toluene and xylene; the maximum yield is at a point where the 
quantities of toluene and xylene have decreased considerably. 
Naphthalene begins to form at a point where the toluene—xylene 
content passes its maximum, indicating that naphthalene is a pro- 
duct of the decomposition of the monocyclic hydrocarbons ; the same 
applies to the formation of anthracene. Benzene, toluene, and 
xylenes may be estimated in a cracked oil as follows: The oil is 
distilled and the first fraction (up to 175°) is twice fractionally 
distilled, being divided into the benzene fraction, b. p. up to 95°, 
the toluene fraction, b. p. 95—120°, and the xylene fraction, b. p. 
120—175°. Knowing the specific gravities of the pure hydro- 
carbons and determining those of the distillates, the quantities of 
the three hydrocarbons are found by a simple calculation. 

W. P. S. 


Action of Ozone on Organic Compounds. IV. C. Harriss 
(Annalen, 1916, 411, 158—160. Compare A., 1915, i, 966)—An 
acknowledgment that Wallach had already isolated cyclopentyl- 
cyclopentene and allied compounds (A., 1912, i, 568), and a refer- 
ence to the decomposition of hexamethylpentamethylenediammon- 
ium hydroxide effected by von Braun (#bid., 165), J. C. W. 
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Preparation of Dicbloroanthracene Hexachloride and Di- 
cbloroanthracene Octachioride. FarBwerKx vorM. MEISTER, 
Lucius, & Brtnine (D.R.-P. 289133; from J. Soc. Chem. Ind., 
1916, 35, 353).—Sulphuryl chloride is used instead of carbon tetra- 
chloride as prescribed in the chief patent (D.R.-P. 284790). Thus 
by chlorinating a solution of 9:10-dichloroanthracene in sulphuryl 
chloride in presence of a trace of iodine, the octachloride is precipi- 
tated, and the hexachloride formed in solution. G. F. M. 


Preparation of Metallic Derivatives of Organic Nitrogenous 
Compounds. Bapiscne Aniwin- & Sopa-Fasrix (D.R.-P. 287601; 
from J. Soc. Chem, Ind., 1916, 35, 170).—Organic compounds con- 
taining hydrogen united with nitrogen, when heated with metallic 
magnesium or aluminium or mixtures of the two, if necessary, in 
presence of high boiling, indifferent organic solvents and of cata- 
lysts, are converted into metallic derivatives, which are useful in 
condensation reactions, for example, with halogen and sulphur com- 
pounds, alcohols, aldehydes, ketones, acids, nitro- and _nitroso- 
compounds. Aluminium anilide may be prepared by heating 
aluminium shavings (5 parts) with aniline (100 parts) at 150—160°, 
the temperature being gradually raised to the boiling point, until 
the product solidifies on cooling. G. F. M. 


Process for the Introduction of Aimino-groups into Aromatic 
Compounds. J. F. pé Turski (D.R.-P. 287756 ; from J. Soc. Chem. 


Ind., 1916, 35,.170)—Aromatic compounds which dissolve in, but 
are not readily sulphonated by, sulphuric acid are converted on 
treatment with sulphuric acid and hydroxylamine, if necessary 
with the addition of metallic compounds, into their amino-deriv- 
atives. Such are anthraquinone, benzophenone, indanthrene, xan- 
thone, quinoline, and pyridine. Aromatic substances, such as 
benzene, naphthalene, and anthracene, which do not dissolve in 
concentrated sulphuric acid or are easily sulphonated, are converted 
first into sulphonic acids and then by the further action of the 


hydroxylamine and sulphuric acid into amino-derivatives. 
G. F. M. 


Preparation of a [Zinc] Salt of Phenylbenzyldimethyl- 
ammoniumdisulphonic Acid. CHem. Fasrik Ronner & Co. 
(Eng. Pat., 1914, 24695; from J. Soc. Chem. Ind., 1916, 35, 248).— 
Phenylbenzyldimethylammonium zinc chloride (Swiss Pat. 64016) 
is converted into a disulphonic acid by treatment at 70—80° first 
with sulphuric acid monohydrate, and then, after expulsion of the 
hydrogen chloride by means of air, with 70% fuming sulphuric acid. 
The excess of sulphuric acid is removed by barium or calcium 
carbonate, and the neutral solution on evaporation yields the zinc 
salt as a yellow, hygroscopic powder. G. F. M. 


Preparation of Benzoic and Sulphobenzoic Acids. A. 
HEINEMANN (Eng. Pat., 1914, 23575 ; from J. Soc. Chem. Ind., 1916, 
35, 170).—Toluene in presence of concentrated sulphuric acid, or 
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a concentrated aqueous solution of toluene-o- or psulphonic acid, is 
treated with ozonised oxygen at a temperature just below the boil- 
ing point of toluene or just below 100° respectively, whereby the 
methyl group is oxidised to carboxyl. G. F. M. 


Preparation of Boro-disalicylic Acid. A. Fortsine (D R.-P. 
288338; from J. Soc. Chem. Ind., 1916, 35, 385).—Free boro- 
disalicylic acid, HO-B(O-C, Hy, ‘CO.H)o, is prepared by precipitating 
the insoluble sulphide from an aqueous solution of one of its salts 
with a suitable metal. It is easily soluble in water, alcohol, acetone, 
and glycerol, has a bitter taste, is non-poisonous, and is more 
strongly bactericidal than mixtures of boric and salicylic acids or 
their salts. It is useful as an internal antiseptic. G. F. M. 


Preparation of Arylamides of 2:3-Hydroxynaphthoic Acid. 
FaRBWERKE vorM. Meister, Lucius, & Brinine (D.R.-P. 289027 ; 
from J. Soc. Chem. Ind., 1916, 35, 353).—Arylamides of 2:3-hydr- 
oxynaphthoic acid are obtained by heating the acid with the aryl- 
amide of a volatile organic acid. Thus, using acetanilide, the 
anilide of hydroxynaphthoic acid is produced. G. F. M. 


The Ferric Salts of Unsubstituted Mono- and Poly-basic 
Organic Acids. R. F. Weinianp and Fr. Pascuen (Zettsch. anorg. 
Chem., 1915, 92, 81—118).—-The ferric salts of the unsubstituted 
monocarboxylic acids hitherto studied, with one exception, are salts 
of complex bases, composed of three iron atoms and six or less acid 
residues. On the other hand, the lower dicarboxylic acids form 
complex anions containing iron. Ferric formate contains both a 
complex anion and a triferric cation (Weinland and Reihlen, A., 
1913, i, 1300). Glycollic and tartaric acids form complex anions; 
m- and phydroxybenzoic acids form triferrihexa-acid bases, whilst 
salicylic acid forms both. Higher unsubstituted acids have now been 
examined. 

a-Naphthoic acid forms an insoluble, orange ferric salt with the 
ratio 3Fe:7 acid. This is hezxanaphthoatotriferric naphthoate. 
The nitrate forms dark red crystals containing 2H,O, and the 
perchlorate anhydrous crystals. Cinnamic acid forms a _ very 
insoluble yellow salt with the ratio 6Fe:13 acid. It is proved to 
contain a hexacinnamotriferric base by yielding a mixed nitrate- 
cinnamate and a perchlorate—cinnamate. The precipitate of ferric 
pyromucate is quite similar in composition to the cinnamate, and 
the perchlorate—pyromucate is also similar, but a pure chloride of 
the hexapyromucotriferric base is obtained with 3H,O as long, 
yellow needles. 

2-Phenylquinoline-4-carboxylic acid gives a nearly white precipi- 
tate with the ratio 3Fe:7 acid. This is quite similar in constitu- 
tion to the acetate, benzoate, and naphthoate. A chloride with the 
ratio 3Fe:4Cl is also obtained. 

Ferric laurate is of similar constitution, and is probably 
Fe,(C,.H,,0,),(0H);. It is soluble in chloroform and benzene. 

The phthalic acids behave in similar manner, 3 mols. of phthalic 
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acid replacing 6 mols. of monocarboxylic acid in the cation. The 
nitrate contains two of these cations, two NO, groups, and one 
phthalic residue; the perchlorate three complex cations, two ClO, 
groups, and one phthalic residue. 

The camphoric acid precipitate has the ratio 3Fe:7 acid, and 
forms a perchlorate, 6Fe:9 camphoric acid:2ClO,, and a nitrate, 
9Fe:13 camphoric acid : 3NOg. 

Succinic acid, unlike oxalic and malonic acids, forms a ferric salt 
with complex cation, the nitrate—succinate containing 6Fe:7 suc- 
cinic acid:2NO,. The corresponding salt from fumaric acid is 
exactly similar. Ferric fumarate resembles the phthalate, whilst 
maleic acid does not yield a crystalline salt. A definite ferric 
oxalate has not been obtained. 

Hemimellitic acid yields a ferric salt with the ratio 3Fe:2 acid, 
probably also a triferric derivative, and the salt of aconitic acid is 
similar. 

It is necessary to take the subsidiary valencies into account in 
formulating the salts with complex cations. C. H. D. 


Preparation of Aromatic Aldehydes. J. Lonaman (Eng. Pat., 
1915, 3152; from J. Soc. Chem. Ind., 1916, 35, 384).—Aromatic 
aldehydes are produced by the action of carbon monoxide on the 
corresponding hydrocarbons under pressure in presence of alumin- 
ium chloride with or without the addition of a little hydrochloric 
acid. Halogenised hydrocarbons react in a similar way. Details 


are given of the preparation of benzaldehyde, ptolualdehyde, and 
pchlorobenzaldehyde. The pressures employed varied from 50 to 


90 atmospheres. G. F. M. 


Dehydrodivanillin. K. Ess and H. Lercnu (J. pr. Chem., 1916, 
ii], 93, 1—-9).—-It is already known that the action of persulphates 
can effect the oxidation of salicylaldehyde to gentisaldehyde by the 
conversion of a hydrogen atom into a hydroxyl group (Neubauer 
and Flatow, A., 1907, i, 771). It is now found that anisaldehyde 
undergoes almost quantitative conversion into anisic acid when 
warmed with an aqueous solution of sodium persulphate, but that 
vanillin and piperonal undergo oxidation with formation of a 
diphenyl nucleus. 

The result obtained in the oxidation of vanillin with a persul- 
phate depends largely on the metal with which the persulphate 
radicle is combined ; thus, whereas the sodium salt gives an almost 
quantitative conversion into dehydrodivanillin, the potassium and 
ammonium salts yield only 60—70% and 50% respectively. The 
dehydrodivanillin obtained by Tiemann (A., 1886, 238) by oxida- 
tion of vanillin with ferric chloride was very pure, although the 
yield was only moderate; the product obtained with sodium per- 
sulphate is contaminated by a slight amount of a_ persistent 
impurity. By effecting the oxidation with sodium persulphate in 
the presence of a little ferrous sulphate, the advantages of purity 
and good yield are obtained together; the crude product is then 
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further purified by dissolving in a solution of barium hydroxide 
or sodium hydroxide and reprecipitating with hydrochloric acid. 

Dehydrodivanillin dimethyl ether, obtained by the action of 
methyl sulphate on dehydrodivanillin in warm alkaline solution, 
gives a diphenylhydrazone, [*C,H,(OMe),°CH:N-NHPhj,, yellow 
needles, m. p. 234°. Boiling with acetic anhydride converts de- 
hydrodivanillin into the diacetyl derivative, 

Ci2H,(OAc)(OMe),(CHO),, : , 
colourless needles, m. p. 117° (phenylhydrazone difficult to purify on 
account of its easy solubility in alcohol), which is oxidised by 
potassium permanganate in acetone solution to diacetyldehydrodi- 
vanillic acid, C).H,(OAc).(OMe).(CO,H)., colourless needles, m. p. 
140°; this, on hydrolysis with sodium hydroxide solution, gives 
dehydrodivanillic acid, C,,H,(OH).(OMe),(CO,H)., colourless 
needles, m. p. 295°; the sodium, potassium, calctum, and barium 
salts were obtained as gelatinous precipitates very easily soluble in 
water. In the oxidation of diacetyldehydrodivanillin, the resulting 
diacetyldehydrodivanillic acid is accompanied by diacetonylidene- 
diacetyldehydrodivanillin [2 : 2! - diacetory-3 :3/-dimethozry-5 : 5/- 
di(y-keto - A*- butenyl)-diphenyl], C,.H,(OAc),(OMe),(CH:CHAc),, 
small, colourless crystals, m. p. 246° (dibromophenylhydrazone, 
yellow crystals, m. p. 226—227°), which becomes the chief product 
if an excess of potassium permanganate is avoided. 

When treated with a mixture of sulphuric and fuming nitric 
acids at —10°, dehydrodivanillin dimethyl ether is converted into 
dinitrodehydrodivanillin dimethyl ether, 

C,,H,(NO,),(OMe),(CHO),, 
colourless needles, m. p. 242°, decomp. near 245°. In a similar 
manner, diacetyldehydrodivanillin can be nitrated to dinttrodi- 
acetyldehydrodivanillin, C,.H,(NO,).(OAc),.(OMe).(CHO),, colour- 
less needles, m. p. 90° (decomp.). Reduction of this compound in 

N N acetic acid ws — ee 

rise to diacetyldimethorydehydro- 

ay ZN Oke Ode’ NAY dianthranil (annexed formula), 

OMe OMe, colourless leaflets, m. p. 211°. 

wy ¥ ae: VA The formation of this compound 

is of importance as allowing the 

nitro-group in tind and also probably 

in the dinitrodehydrodivanillin dimethyl ether, to be definitely 

assigned to the ortho-position to the aldehyde group, whilst it also 
serves to indicate the position of the diphenyl] linking. 

The nitration of diacetyldehydrodivanillic acid with a cooled 
mixture of sulphuric and fuming nitric acids yields dinitrodiacetyl- 
dehydrodivanillic acid, C,.H,(NO;),(OAc),(OMe),(CO,H)., colour- 
less needles, m. p. 270° (decomp.). D. F. T. 


Preparation of N-substituted 4 : 4’-Diaminodiarylthioketones 
and their Derivatives. Bapiscue Anitin- & Sopa-Faprik 
(D.R.-P. 287994; from J. Soc. Chem. Ind., 1916, 35, 352—353).— 
Thioketones are obtained by heating N-substituted 4 :4/-diamino- 
diarylmethanes, such as 4: 4/-tetramethyldiaminodiphenylmethane, 
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with polysulphides in a reflux apparatus until the methane base has 
disappeared. Excess of polysulphides and sulphur are removed by 
boiling the product with dilute sodium sulphide solution, and any 
unchanged methane base in the residue is extracted by means of 
alcohol or dilute hydrochloric acid. The yield of 4:4/-tetramethyl- 
diaminothiobenzophenone thus obtained is good, and in a similar 
way the tetraethyl derivative, and s4:4’-dimethylamino-3 :3/-di- 
aminothvobenzophenone may be prepared from their corresponding 
methane bases. G. F. M. 


Preparation of 4 : 4’-Diaminodiarylketones and their Deriv- 
atives. Bapiscue AniLin- & Sopa-Fasrik (D.R.-P. 289108; 
from J. Soc. Chem. Ind., 1916, 35, 353).—Instead of using V-sub- 
stituted 4:4/-diaminodiarylmethanes or their derivatives as pre- 
scribed in the chief patent (preceding abstract), the methane bases 
themselves or derivatives obtained by substitution in the aryl 
residue are heated with polysulphides. G. F. M. 


Synthesis of Indandiones. V. Constitution of Mellophanic 
and Prehnitic Acids. Martin Freunp and Kart F etscner [with 
Max Praetorius] (Annalen, 1916, 441, 14—38. Compare A., 
1915, i, 971, and earlier)—The authors have applied their method 
of synthesising aromatic polycarboxylic acids from indandiones to 
the synthesis of mellophanic and prehnitic acids, and they show 
thereby that these acids are the benzene-1:2:3:4- and -1:2:3:5- 
tetracarboxylic acids, as Baeyer originally supposed and Bamford 
and Simonsen (T., 1910, 97, 1908) also demonstrated. 

The starting point in these syntheses was the condensation of 
diethylmalonyl chloride with p-xylene for mellophanic acid and 
with m-xylene for prehnitic acid. 

Diethylmalonyl chloride and pxylene were made to react in 
carbon disulphide under the influence of aluminium chloride and 
4:7-dimethyl-2 : 2-diethylindan-1 : 3-dione, CpHyMe,<o>CEt,, was 
isolated in hexagonal leaflets, m. p. 51—52°, b. p. 164—165°/ 
14 mm. This was boiled with 50% potassium hydroxide until a 
solid separated which was the potassium salt of 6-diethylacetyl- 
2:5-dimethylbenzoic acid [6-a-ethylbutyryl-2 : 5-dimethylbenzoic 
acid |, CHEt,*CO-C,H,Me,*CO,H. The acid crystallised in quadratic 
leaflets, m. p. 150°, provoked to sneezing, and yielded no phenyl- 
hydrazone or esters, as might be expected. On warming with nitric 
acid (D 1°4), the acid was oxidised to the anhydride of 3:6-di- 
methylbenzene-1 :2-dicarboxylic acid (Gucci and Grassi-Cristaldi, 
A., 1892, 872, gave m. p. 96° for the acid; it is now found to be 
145°5°). Either the original indandione, or the intermediate acid, 
or the last-named acid yielded mellophanic acid on heating with 
fuming nitric acid in a sealed tube at 140° for seven or eight hours. 
The preparation from the indandione directly was also accompanied 
by the formation of an intermediate acid, 2:2-diethylindan-1 :3- 


dione-4:7-dicarborylic acid, CH,(CO;H),<pe>Ckt, prismatic 


TES = ot reas, — 


eS {Si Oe ase: Foc: eee 


i. 318 ABSTRACTS OF CHEMICAL PAPERS. 


columns, m. p. 208—211°. This crystallises from hot water, whereas 
mellophanic acid must be thrown out by adding concentrated nitric 
acid. Mellophanic dianhydride was also prepared. 

The original indandione was reduced to the corresponding hydro- 
carbon by Clemmensen’s method. 4:7-Dimethyl-2 :2-diethylhydrin- 


dene, CpH,Me, <o4y2>CEty was obtained as an oil with a petrol- 


eum-like odour, b. p. 140—141°/13 mm., D 0°923, n 1°51592. 

The condensation of diethylmalonyl chloride with m-xylene 
resulted in the formation of 4:6-dimethyl-2:2-diethylindan-l :3- 
dione as an aromatic oil, b. p. 168—171°/12 mm., D 1°055. This 
was hydrolysed to 2-diethylacetyl-3:5-dimethylbenzoie acid 
[2-a-ethylbutyryl-3 :5-dimethylbenzote acid], which crystallised in 
hexagonal, flat prisms, m. p. 126—127°, and caused coughing and 
sneezing. It formed no phenylhydrazone, but yielded a methyl 
ester, C,,H,.O3, m. p. 69—71°, and it was oxidised by warming 
with moderately concentrated nitric acid, both in a sealed tube and 
in an open vessel, to 3: 5-dimethylbenzene-1 : 2-dicarboxylic acid. 
The properties of ‘the anhydride and the acid agreed with the 
description by Noyes (A., 1899, i, 284); the m. p. of the acid was 
found to be 181°. On further oxidation by means of fuming 
nitric acid at 140—150°, the anhydride, and also the original 
indandione, yielded prehnitic acid. 

On applying Clemmensen’s method to the reduction of the 
indandione, the expected 4:6-dimethyl-2:2-diethylhydrindene, 
C,;H, was only obtained once, as a_petroleum-like oil, b. p. 
260—270°. In other experiments it appeared that the reduction 
proceeded to the rupture of the 5-ring, resulting eventually in the 
production of an oi/, b. p. 260-—270°, which agreed with the formula 
Cy; Ho,- J.C. W. 

Preparation of §8-Aminoanthraquinones. Bapiscue ANILIN- 
& Sopva-Fasrix (D.R.-P. 288996; from J. Soc. Chem. Ind., 1916, 
35, 353).—8-Aminoanthraquinones are obtained when p»-halogeno- 
anthracene-8-sulphonic acids or their salts are treated with 
ammonia in presence of oxidising agents. G. F. M. 


Preparation of #-Arylaminoanthraquinones. BapIscHuE 
Anttin- & Sopa-Fasrik (D.R.-P. 288464; from J. Soc. Chem. 
Ind., 1916, 35, 355).—8-Arylaminoanthraquinones are formed 
when anthraquinone-2-sulphonic acid or its derivatives or substitu- 
tion products are heated with aromatic amines and alkali hydr- 
oxides or alkyloxides with or without the addition of oxidising 
agents. On sulphonation they yield valuable wool dyes. Details 
of the preparation of 2-anilinoanthraquinone are given. 

G. F. M. 


Preparation of Quinizarinsulphonic Acid. FArsENFABRIKEN 
vorm. F. Bayer & Co. (D.R.-P. 287867; from J. Soc. Chem. Ind., 
1916, 35, 355).—Quinizarin may be sulphonated by heating it with 
sulphites, the reaction being accelerated by the addition of suitable 
oxidising agents, such as manganese dioxide, lead peroxide, or 
sodium hypochlorite. G. F. M. 
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Preparation of Hydroxyanthraquinonesulphonic Acids. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P. 288474; from J. Soc. 
them. Ind., 1916, 35, 355).—1:4-Dihydroxyanthraquinones may 
be sulphonated by heating with sulphites in the same manner as 
quinizarin (see preceding abstract). Purpurin gives in this way the 
3-sulphonic acid, whereas alizarin-Bordeaux, 1:4 :5-trihydroxy- 
anthraquinone, and other dihydroxyanthraquinone derivatives give 
sulphonic acids differing in constitution from those obtained by the 
usual sulphonation process. These products seem to be similar in 
constitution to quinizarin-2-sulphonic acid. G. F. M. 


Preparation of Sulphonic Acids of the Anthraquinone 
Series. FARBENFABRIKEN vorRM. F. Bayer & Co. (D.R.-P. 289112; 
from J. Soc. Chem. Ind., 1916, 35, 355).—p-Aminohydroxyanthra- 
quinones, p-diaminoanthraquinones, and their derivatives may like 
wise be converted into new sulphonic acids by treatment with 
sulphites as for quinizarinsulphonic acid in the chief patent * R.-P. 
287867 ; see preceding abstracts). G. F. M. 


Catalytic Reduction with Platinum. Rédle of the Solvent. 
J. BOzsEKen and (Mute.) P. J. Brvnermer (Rec. trav. chim., 1916, 
35, 288—298).—A comparison of the hydrogenation of pinene in 
the presence of finely divided platinum, in different solvents. In 
every case the same weight of platinum and pinene and the same 
volume of solvent were used. The solvenfs used were saturated 
fatty acids, free from water, ether, absolute alcohol, ethyl acetate, 
and acetic acid in varying stages of dilution. In nearly every case 
the absorption of hydrogen was very regular. In formic acid and 
absolute alcohol, however, the absorption was very slow, and the 
catalyst was poisoned. In ether the velocity of absorption was low, 
but the activity of the platinum was only very slightly diminished. 
Dilution of acetic .acid with water also diminished the velocity of 
absorption in that solvent, but did not poison the catalyst. In 
ethyl acetate the reduction commenced regularly, but after a time 
the velocity diminished and became almost zero, the catalyst not 
being poisoned. Acetic, propionic. butyric, isobutyric, and isovaleric 
acids, provided they are perfectly pure, are satisfactory solvents, 
and all behave in a similar manner. W. G. 


Preparation of Norcamphor and its Derivatives. Farsen- 
FABRIKEN VORM. F. Bayer & Co. (D.R.-P. 287796; from J. Soe. 
Chem. Ind., 1916, 35, 198).—Norcamphor, C,H,,0, is obtained 
from the aqueous distillate when ketopinic acid is heated with 
diluted sulphuric acid or with phosphoric acid (D 1°72) with simul- 
taneous admission of superheated steam, so that the temperature 
of the boiling liquid is 137—140° or 165—175° respectively. It 
boils at 105°/13 mm., and serves as a substitute for camphor. 

G. F. M. 


Carvone. Arno Mt.uer (J. pr. Chem., 1916, [ii], 93, 10—24).— 
When carvone is heated with hydrochloric acid (D 1°19) at 
120—125°, isomerisation occurs with formation of carvacrol. The 
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author favours the view that this change involves the intermediate 
production of 8-chloro-A*%menthen-2-one (compare Kondakov and 
Lutschinin, A., 1900, i, 104), which by subsequent intramolecular 
change and elimination of hydrogen chloride passes into carvacrol ; 
indeed, it is already known that carvone reacts with hydrogen 
chloride in the cold, giving 8-chloro-A®menthen-2-one, and this 
substance, when heated, yields carvacrol almost quantitatively. The 
phenylhydrazone and semicarbazone of 8-chloro-A®menthen-2-one 
form colourless leaflets, m. p. 134—135°, and colourless needles, 
m. p. 157—158°/750 mm. (decomp.) respectively. 

Dihydrocarvone, when heated with hydrochloric acid (D 1°19) at 
120—130°, is rather more resistant than carvone, and gives a some- 
what poorer yield of carvenone. The mechanism of the change is 
probably analogous to that in the preceding case, involving 8-chloro- 
menthan-2-one as an intermediate product which yields carvenone 
by rearrangement and elimination of hydrogen chloride. 8-Chloro- 
menthan-2-one was prepared by the action of hydrogen chloride on 
cooled dihydrocarvone, and the properties of the product were 
found to agree with the description of Kondakov and Gorbunov 
(A., 1898, i, 145) with the exception of the optical rotation; it is 
possible, indeed, that the pure substance would be optically 
inactive; the phenylhydrazone and semicarbazone of the chloro- 
compound formed colourless scales, m. p. 39—43°, unstable in the 
air, and colourless needles, m. p. 142—143°, respectively. 8-Chloro- 
menthan-2-one gives a relatively small yield of carvenone when 
heated, and for the preparation of this substance the direct treat- 
ment of dihydrocarvone with hydrochloric acid is to be preferred. 
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Oils of the Conifers. V. The Leaf and Twig, and Bark 
Oils of Incense Cedar. A. W. Scnorcer (J. Ind. Eng. Chem., 
1916, 8, 22—24. Compare A., 1915, i, 83).—The physical and 
chemical constants of the oils obtained from the incense cedar 
(Iibocedrus decurrens), a tree largely restricted in its range to 
California, were found to be as follows: Leaf (needles) and twig 
oil, yield, 0°17% to 0°30% ; D 0°8655 to 0°8766; nj}? 1°4754 to 1°4778; 
az’ —3°20° to +38°68°; acid number, 0°48 to 1°30; ester number, 
18°49 to 27°82; ester number after acetylation, 28°64 to 46°24. 
Bark oil, yield, 0°14%; D 0°8621; nm} 1°4716; a® +1°10°; acid 
number, 0°60; ester number, 3°22; ester number after acetylation, 
9°53. The approximate percentage composition of the oils was: 

Leaf and twig 
oil. Bark oil. 


Furfuraldehyde trace 
l-2-Pinene 75—85 
d-Sylvestrene 

d-Limonene 

Dipentene [ 

Borny] acetate 


** Libocedrene ”’ 
** Green oil ”’ 
Losses 
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Libocedrene is a sesquiterpene, D 0°9292, b. p. 260—280°, 
ne 14994, ay +6°4°; it yielded a hydrochloride, m. p. 132—133°. 
W. P. S. 


Lacustrine Ambers. L. Revurrer (Compt. rend., 1916, 162, 
421—423).—An attempt to determine the source of origin of a 
specimen of amber from its chemical behaviour. Three German 
specimens from the Baltic Sea and two Italian specimens, one from 
Sicily and the other from Bologna, were examined in detail. All 
these ambers contained very small quantities of sulphur and also 
some borneol. 

The residues from the Italian ambers, after extraction with ether 
and alcohol, are amorphous, whilst those from the German ambers 
are crystalline. The alcoholic and ethereal extracts from the 
Italian ambers, when treated with fuming nitric acid, give off nitrous 
fumes, the acid layer becoming coloured green, but there is no 
deposit. The extracts from the German ambers, under similar con- 
ditions, give a white, crystalline precipitate, m. p. 180—185°, but 
no green coloration or liberation of nitrous fumes is noticeable. 
The Italian ambers have a slightly higher melting point than the 
German ambers, and their alcoholic extracts are darker yellow in 
colour. The residues, after extracting the ambers with ether and 
alcohol, when warmed with aqueous potassium hydroxide, give 
respectively brown and yellow solutions, which, when acidified with 
sulphuric acid, give respectively brownish-yellow and white, crystal- 


line precipitates, the former being soluble and the latter insoluble 
in ether. These precipitates consist of resin acids, with varying 
amounts of succinic acid. The Italian ambers contain from 1 to 
16 per cent. of succinic acid, whilst the German ambers contain 
from 65 to 80 per cent. of succinic acid. Various museum specimens 
of amber have been examined and classified as to their origin. 
W. G. 


Some Ebullicscopic Determinations of Molecular Weights 
in Pyridine. A. L. van Scuerpensere (Rec. trav. chim., 1916, 35, 
346—364).—The molecular weights of a number of organic plant 
products have been determined by the ebullioscopic method in a 
Beckmann apparatus, using specially purified pyridine, for which 
the constant, as obtained by determinations using diphenylamine 
and benzil as solutes respectively, was found to be K = 26°87. 

Euxanthogen, isolated from the bark and leaves of Mangifera 
indica by Wiechowsky (compare Lotos, 1908, 56, 61), was found 
to have the molecular formula, C,),H,,0,;, this being the empirical 
formula given by Wiechowsky (loc. cit.). The values obtained for 
the tannin of tea (Thea chinensts, Sims.) were not absolute, but 
were in agreement with those obtained by Nanninga, using Lans- 
berger’s method with acetone as solvent. 

The mean value obtained for mangostin (compare Hill, T., 1915, 
107, 595) corresponded with a molecular weight, 427°2, this being 
considerably higher than the values obtained by Nydam (compare 
Zeitsch. physikal. Chem., 1904, 44, 173), using respectively ethylene 


i. 322 ABSTRACTS OF CHEMICAL PAPERS. 


dibromide, benzene, and nitrobenzene as solvents. Similarly, high 
results were obtained for methylmangostin (compare Kostanecki 
and Tambor, A., 1902, i, 553). W. G. 


Oxonium Compounds. II. Oxonium Compounds with 
Reactive Methylene. W. Borscne and K. Wunper (Annalen, 
1916, 411, 38—72. Compare A., 1912, i, 891).—In the earlier 
paper it was pointed out that in pyrylium salts the methylene group 
attached to the carbon atom adjacent to the quadrivalent oxygen 
atom is able to enter into condensations. An account of the con- 
densations of many of these salts with aldehydes and nitrous acid, 
as being the only reagents for active methylene which can be 
applied in strongly acid solutions, is now given. Characteristic of 
the products with aldehydes are their double salts with ferric 
chloride, which crystallise without water of crystallisation or excess 
of acid. 

I. Starting Materials——For 2-methylbenzopyrylium chloride, see 
Decker and von Fellenberg (A., 1907, i, 1064) and for 3-methyl- 
1:2:3:4-tetrahydroxanthylium chloride, see earlier paper. 
5-Methylsalicylaldehyde was condensed with 3-methyleyclohexanone 
by the method previously described, and 4-5/-methylsalicylidene- 
1-methylcyclohexan-3-one, OH-C;,H,;Me-CH:C,H,O-Me, was obtained 
in yellow needles or stout prisms, m. p. 142°. This was dissolved 
in a saturated solution of hydrogen chloride in glacial acetic acid, 
and then 3:13-dimethyl-1:2:3:4-tetrahydroxanthylium _ ferri- 


chloride, C.H,Me<©"'.0.H,Me,FeCle, was precipitated in long, 
6tts OCI oft; 3 precip g 


bright red needles, m. p. 104—105°. Similarly, 5-chlorosalicyl- 
aldehyde was condensed with 3-methyleyclohexanone to form 
4-5/-chlorosalicylidene - 1 - methylcyclohexan -3-one, stout, yellow 
needles, m. p. 153°, and this was converted into 13-chloro-3-methy]- 
1:2:3:4-tetrahydrozxanthylium  ferrichloride, C,,H,,OCI,,FeCl,, 
which crystallised in long, lustrous, green needles, m. p. 110—111°. 

Other benzopyrylium salts were obtained by condensing poly- 
hydric phenols with ay-diketones, for example, 9-hydroxy-2 : 4-di- 
methylbenzopyrylium chloride (Biilow and Wagner, A., 1901, i, 
400). New saits were prepared by this method, as follows: Resor- 
cinol and a-acetyleyclohexanone yielded 12-hydrory-10-methyl- 
1:2:3:4-tetrahydrozanthylium chloride, OH-C,H, <M S Cote 
in greenish-yellow needles, m. p. 167—-169°, which formed a yellow 
ferrichloride, 3C,,H,,0,Cl1,2FeCl,, m. p. 161—162°, and a merate, 
C,,H,;0,,C,H,O,N;, in iridescent, brownish-yellow crystals, decomp. 
170°. The pyrylium chlorides from acetyleyclohexanone and tri- 
hydric phenols were found to be too insoluble for the present 
investigation, but the following are briefly described: 11 :12-di- 
hydroxy-10-methyl-1 :2:3:4-tetrahydrozxanthylium chloride, bright 
red needles, m. p. 250—251°, from pyrogallol; 12:13-dihydroxy-10- 
methyl-1:2:3:4-tetrahydrozanthylium chloride, slender, yellow 
needles, m. p. 250°, from 1:3:4-trihydroxybenzene; 12 ;14-dihydr- 
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oxy-10-methyl-1 :2:3:4-tetrahydrozanthylium chloride, _ brilliant 
yellow crystals, m. p. 258—260°, from phloroglucinol. 

Resorcinol was also condensed with 4-acetyl-1-methylcyclohexan- 
3-one to form 12-hydrozy-3: 10-dimethyl-1 : 2:3:4-tetrahydrozanth- 
ylium chloride, which crystallised in stellar aggregates of yellow 
needles, m. p. 180—182°, and formed a ferrichloride, 

3C,;H,,0,Cl,2FeCl,, 
in yellow leaflets, m. p. 155°. The 
salt was converted -into the free base 
(annexed formula) by treatment with 
sodium acetate in the cold, and this 
was analysed as the anhydride. The 
methyl ether, from resorcinol methyl ether, formed a normal ferri- 


chloride, OMe-C,H,;<C™*S0,H,Me, in slender, yellow needles, 


“UCi 

m. p. 101—102°. 

II. Condensations of the Oxonium Chlorides with Aromatic 
Aldehydes.—2-Methylbenzopyrylium chloride was condensed with 
piperonaldehyde by adding the latter to a solution of o-hydroxy- 
benzylideneacetone in glacial acetic acid saturated with hydrogen 
chloride. The — 2 - methylenedioxystyrylbenzopyrylium 


chloride, CH <U'*0 0 >C-CH:CH-C,Hy:0,:CH,,2H,0, was ob- 


tained in lustrous, green crystals, decomp. 195—200°, which formed 
a ferrichloride, C,gH,,0,Cl,FeCl,, m. p. 208°. 3-Methyl-1 :2:3:4- 
tetrahydroxanthylium chloride was similarly applied in the form 
of a solution of the salicylidene-l-methyleyc/ohexan-3-one in acetic 
acid saturated with hydrogen chloride, and the following compounds 
were isolated: 4-benzylidene-3-methyl-1 :2:3:4-tetrahydroxanthyl- 
ium ferrichloride, C.,H,gOC1,FeCl,, orange needles, m. p. 129—130° ; 
the 4-cinnamylidene compound, C,,H,,OCI,FeCl,, coppery leaflets, 
decomp. 203—204°; the 4-p-hydroxybenzylidene compound, 
C,,H,,0,C1,2H,0, HCI, bluish-green, shimmering needles, m. p. 
127—128° (decomp.), ferrichloride, C,,H,0,Cl,FeCl,, dark red 
granules, m. p. 153—154°; the 4-p-methorybenzylidene compound, 
Cy.H,,0,Cl,FeCl,, dark red needles, m. p. 177° (decomp.); the 
4-mperonylidene compound, Cy,H0,Cl,FeCl,, greenish-black, flat 
needles, m. p. 166-—167°; the 4-0-p-dihydroxybenzylidene compound, 
2C,,H,,0,Cl,H,O, dark reddish-green crystals, decomp. 188—189° ; 
and the 4-p-nitrobenzylidene compound, C,,H,,0,NCl,FeCl,, slender, 
orange-red reedles, m. p. 144—145°. 

3:13-Dimethyl-1 :2:3:4-tetrahydroxanthylium chloride, applied 
in the form of a solution of 4-5/-methylsalicylidene-1-methyleyclo- 
hexan-3-one, gave the following compounds: 4-5/-methylsalicyl- 
idene -3 : 13- dimethyl -1:2:3:4-tetrahydrozanthylium _ chloride, 
(C,,H5,0,Cl).,HCl, dark red needles with green reflex, m. p. 154°, 
ferrichloride, C,H ,0,Cl,FeCl,, dark greenish-black needles, m. p. 
179—-180°; the 4-p-hydrorybenzylidene compound, C,.H,,0,Cl, 
golden-green crystals, m. p. 175°; and the 4-piperonylidene com- 
pound, C,,H,,0,Cl,FeCl,, dark red needles with green lustre, 
m. p. 156—157°. 
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13-Chloro-3-methyl-1 :2:3:4-tetrahydroxanthylium chloride, ap- 
plied in the form of a solution of 4-5/-chlorosalicylidene-1-methyl- 
cyclohexan-3-one, yielded 13-chloro-4-benzylidene-3-methyl-1 : 2:3 :4- 
tetrahydrozanthylium _ferrichloride, C,,H,,OCI,,FeCl,;, brown 
crystals with green reflex, m. p. 140°; the 4-5/-chlorosalicylidene 
compound, C,,H,,;0,Cl;, brassy crystals, decomp. 150°; and the 
4-mperonylidene compound, Cy,.H,0,Cl,,FeCl,, greenish-golden 
crystals, decomp. 160°. 

9-Hydroxy-2 :4-dimethylbenzopyrylium chloride yielded 9-hydr- 
oxy-2-0-hydrorystyryl-4-methylbenzopyrylium chloride, 


CMe:CH 
wa CH s<o¢i=6-CH:CH-C,H1,-08" 


red granules, decomp. 189°; the 2-methylenedioxystyryl compound, 
Cy9H,;0,C1,H,O, dark red crystals, m. p. 215°, ferrichloride, 
Ci9H,,;0,Cl,FeCl,, very dark brown, decomp. 190°; and the 2-0-p-di- 
hydroxystyryl compound, C,,H,,0,Cl,H,O, a metallic-green powder, 
m. p. 232°. 

12-Hydroxy - 10- methyl-1 :2:3:4-tetrahydroxanthylium chloride 
formed a 4-p-hydroxybenzylidene compound, C,,H,,0,Cl,H,O, as a 
dark reddish-brown shale, m. p. 205—206°. 

12- Hydroxy -3 : 10 - dimethyl - 1:2:3:4 - tetrahydroxanthylium 
chloride yielded a 4-salicylidene compound, C,.H,,0,Cl,H,O, as a 
brilliant red powder, m. p. 247—248°; and two 4-0-p-dihydrozy- 
benzylidene compounds, 2C,,H,,0,C1,2HC1,H,O, dark red powder, 
decomp. 210—211°, and 2C,,H,,0O,C1,3H,O, a black, crystalline 
crust, m. p. 239° (decomp.). 

III. Nitrosation of the Oxontum Chlorides.—A_ solution of 
3-methyl-1 : 2:3 :4-tetrahydroxanthylium chloride in glacial acetic 
acid saturated with hydrogen chloride yielded, with isoamy] nitrite, 
4-oximino-3-methyl-1 :2:3:4-tetrahydroranthylium chloride, 


4H,0, 


C,H, <o >> Oc Me:N-OH, 1,0, 


radiating, pale yellow needles, decomp. 194—195°, which formed a 
ferrichloride, C,,H,,O,NCl,FeCl,, thin, dark yellow prisms. The 
corresponding carbinol apparently changed into an anhydride when 
left in a desiccator. An attempt was made to obtain a benzoate of 
this by treating it (or the chloride) with benzoyl chloride in pyr- 
idine, but the product proved to be y-cowmarinyl-a-methylbutyro- 
nitrile, C,H, ee CH,°CH,°CHMe:-CN, ‘ 

tured. The nitrile crystallised in nodules of needles, m. p. 116°, 
and was hydrolysed to the acid, C,,H,,0O,, white needles, m. p. 
141—142°. 

3: 13-Dimethyl-1 : 2:3:4-tetrahydroxanthylium chloride formed a 
similar 4-ox?mino-compound, C,;H,,0,NCI1,2H,0O, yellow needles, 
m. p. 218—220° (decomp.) (ferrtchloride, C,;H,,0.NCI,FeCly, stout, 
yellowish-brown needles, decomp. 165°), and this was converted into 


ring having been rup- 
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y-5-methylcoumarinyl-a-methylbutyronitrile, white needles, m. p. 
105—106°, and the corresponding acid, 
CH-C-CH,-CH,CHMeCo,H, 

O--CU 
a crystalline powder, m. p. 142—143°. J.C. W. 


C,H, Me< 


Berberine. III. Azo-derivatives of Dihydroberberine and 
1-Alkyidihydroberberines. Martin Freunp and Kart FLEISCHER 
(Annalen, 1916, 41/1, 1—13. Compare A., 1913, i, 502; 1915, i, 982). 
—It has been shown that dihydroberberine and its l-alkyl derivatives 
contain a very reactive hydrogen atom in position 4. The activity 
is now exemplified by the formation of many azo-compounds with 
diazonium salts, a property which is not shared by berberine or 
narcotine, although the latter has a reactive hydrogen atom (com- 
pare A., 1912, i, 490). The dihydroberberines are indifferent 
towards sodium, however. 

The 1-benzyl derivative was examined more closely. 4-Benz- 
CH-NIN eneazo-1-benzyldihydroberberine (annexed 

oe formula) is found to be rather sensitive 

C towards reducing agents, although it does 

\ VAN $07 ‘\/ not behave like other azo-compounds, but 

CH, yields 1-benzyldi- or even -tetra-hydrober- 

Wr . / . in /~""2 berine. This is explained by the assumption 

CH GH, that the compound is first reduced to a 

CH, Pi hydrazone, which then suffers hydrolysis, 

the conjugated system —N:N- C. C< chang- 
ing into —NH-N: i CH<. 


A cold solution of 1-benzyldihydroberberine in 50% acetic acid 
was slowly added to a solution of benzenediazonium sulphate and 
the azo-compound was then precipitated by saturating the mixture 
with ammonia. 4-Benzeneazo-1-benzyldihydroberberine, Cy,Ho0,Ng, 
was obtained from a mixture of alcohol and chloroform in dark 
red, glistening, microscopic, rhombic tablets, m. p. 185°, and further 
characterised by a hydrochloride, yellowish-red, glistening tablets, 
decomp. 146°, a sulphate, decomp. about 180°, and a methiodide, 
deep red, microscopic tablets, decomp. 213°. When warmed with 
zinc dust and acetic acid for a few minutes, it yielded 1-benzyl- 
dihydroberberine, but the tetrahydro-base was also formed on 
prolonging the action. Electrolytic reduction gave a mixture of 
1-benzyltetrahydroberberine and the more soluble, isomeric y-com- 
pound which is now described as a grey powder, m. p. 141—142° 
(compare A., 1913, i, 502). 

4-Benzeneazo-1-ethyldihydroberberine, CogH,,0,N3, was obtained 
as a crystalline powder with a coppery lustre, m. p. 216°. 4-p-Swl- 
phobenzeneazo-1-benzyldihydroberberine, Co3H»,0,N3"SO,H, from 
sulphanilic acid, crystallised from glacial acetic acid in bundles of 
reddish-yellow spikelets, decomp. 274°. 4-a-Naphthaleneazo-1- 
benzyldihydroberberine, Cy,Hs,0,N3, formed a dark brown powder, 
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m. p. 218°, and the dark red, amorphous B-naphthaleneazo-com- 

pound yielded a reddish-yellow, crystalline sulphate, decomp. 191°. 

4: 4!-Bisdiphenyleneazodi-1-b enzyldihydroberberine, 

CH;Ph-C,)H,;0,N*(N2),Cj2Hs, 

from benzidine, gave deep violet-red solutions in chloroform, and 

separated as a brownish-black powder, m. p. above 200°. 4-p-Arsino- 

benzeneazo-1-benzyldihydroberberine, 
CH,Ph-C,,H,,0,N-N:N-C,H,-AsO,Hp, 

from sodium arsanilate (atoxyl) formed a reddish-yellow, crystalline 

powder and a deep red sodium salt. J.C. W. 


Preparation of N-Methyl Derivatives of Organic Bases. 
FARBENFABRIKEN vorM. F. Bayer & Co. (D.R.-P. 287802; from 
J. Soc. Chem. Ind., 1916, 35, 198).—Primary or secondary amines 
may be methylated by heating to a high temperature with form- 
aldehyde in presence of some oxidisable organic compound (other 
than formic acid or formaldehyde). If the amine itself contains a 
readily oxidisable substituent, such as an alcohol radicle, it may be 
heated alone with formaldehyde, when simultaneous oxidation and 
methylation occur. Thus aJN-methylpyrrolidylpropan-a-one is 
obtained from diacetonemethylamine, methylpiperidine, etc. From 
a-pyrrolidylpropan-f-ol a methylated ketone is obtained, probably 
identical with the racemic form of the alkaloid hygrine. 

G. F. M. 


N-Alkylated Imino-ketones. Synrueric Parents Co. (US. 
Pat. 1158496; from J. Soc. Chem. Ind., 1916, 35, 275).—N-Alky]l- 
ated imino-ketones are produced as the result of simultaneous oxida- 
tion and alkylation when heterocyclic imino-alcohols containing an 
exocyclic carbinol group are heated with an aldehyde. Thus a-pyr- 
rolidylpropan-a-ol, when heated in hydrochloric acid solution with 
40% formaldehyde for four hours at 115—120°, is converted into 
a-V-methylpyrrolidylpropan-a-one, which is separated by addition 
of alkali and extraction with ether. It is an oil, b. p. 70—75°/ 
12mm. The products, generally, are oils with an alkaline reaction, 
soluble in water, alcohol, and ether, and yield crystalline picrates 
and oximes. G. F. M. 


Preparation of Sodium Oxindole-p-sulphonate. J. Hausmann 
(D.R.-P. 289028 ; from J. Soc. Chem. Ind., 1916, 35, 353).—Pheny]- 
acetic acid is sulphonated at 70—150° with three to five times its 
weight of sulphuric acid (D 1°84), the sulphonic acid is nitrated, 
and the nitrosulphonic acid reduced. The addition of a mineral 
acid to the reaction product, if alkaline, causes the precipitation of 
a mixture of oxindole-5-sulphonic acid with a smaller proportion of 
p-aminosulphophenylacetic acid, which can be separated by reason 
of their different solubilities in water. The sodium salt of the 
former acid gives with nitric acid isatoxime-7-sulphonic acid, and 
that of the latter a diazo-compound. Both compounds serve for the 
preparation of dyes. G. F. M. 
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Photochemical Synthesis of Indole Derivatives. Pau. 
PreiFFER [with S. Braupge, R. Frirscu, W. Hatperstapt, G. 
KrircnHorr, J. Ku&ser, and P. Wirrxop] (Annalen, 1916, 411, 
72—158. Compare preliminary note, A., 1912, i, 618)—The new 
compounds described in this paper are derived from an unknown 
isomeride of isatin, to which, for reasons that are given, the struc- 


ture CH.<yo> CH must be assigned. The “isatogenates” ob- 


tained in 1880 by Baeyer are allied to these compounds, and, there- 
fore, it is proposed to call the basal substance “isatogen.” The 
notation which is adopted will appear from 

_ CO oe the annexed formula for “ 2-phenylisatogen.”’ 
SAAN y on” These isatogens have especial interest be- 
i ‘oA /|* cause of their pronounced quinonoid charac- 
tt aE ter. In fact, they are the first genuine 

N meta-quinonoid substances. 
O The starting materials for the photochemi- 
cal synthesis of these isatogens are the 
o-nitrostilbenes. The dichlorides of these lose the elements of 
hydrogen chloride when warmed with pyridine, forming mono- 
chlorostilbenes, and when solutions of these or the original 
dichlorides in pyridine (or quinoline, but not other solvents) are 
exposed to the light, highly-coloured compounds are formed, with 
the elimination of the remaining hydrogen chloride. These are not 
the o-nitrotolanes, for they are darker in colour and otherwise 
quite distinct. They are isomeric with the o-nitrotolanes, however, 
and these change very readily into the highly coloured substances 
in pyridine solution, even in the dark. For the transformation of 
the chlorostilbenes light, and especially short-waved light, is essen- 
tial, but the mechanism of the change into the chlorine-free com- 
pounds is not known. 

The evidence is in favour of the assumption that the new com- 
pounds, the isatogens, are formed by the closing of a ring between 
the 2-carbon bridge and the o-nitro-group. Only o-nitrostilbenes 
react in this way, and reduction with zinc dust and acetic acid 
leads to the formation of phenylindoxyls, acetates of which may be 
prepared. It can also be shown that the isatogens contain two 
reactive groups, >C:O and >N:O (“nitrone”’), for they all yield 
two oximes, pale yellow and orange. The orange oxime is the 
C-oxime, for the simple 2-phenylisatogen yields the oxime that 
Angeli and Angelico (A., 1907, i, 153) obtained by the action of 
amyl nitrite on 1-hydroxy-2-phenylindole, thus: 


0,H,.<yo>CPh—> 0,8, <CCNOW)Scph <—C,H<Qony> CPP. 


These oximes yield aminophenylindoles, for example, 3-amino-2- 
phenylindole, on reduction, but the pale yellow oximes yield pheny]l- 
indoxyls. The paler oximes cannot, therefore, be desmotropes of 
the orange ones, and they must be regarded as N-oximes. The 
acetates of these oximes yield phenylindoxyls, and not acetylpheny]l- 
indoxyls, on reduction, and therefore the oximes must be true 
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oximes, and not the tautomeric nitrosocompounds, that is, for 
example: 


CH <CL>CPh and not O,He< CY!) Sopn. 
Non $0 
The isatogens are all typical quinonoids. They form, for 
example, typical quinhydrones. The simple isatogen is related to 
indole like benzoquinone to benzene, as the above formula 
expresses. 
The isatogens which Baeyer obtained by the action of concen- 


trated sulphuric acid on ethyl o-nitrophenylpropiolate and oo/-di- 
nitrodiphenyldiacetylene were formulated by him as follows: ethy] 


, -C-CuU,E é 
isatogenate, CH, <OUry ~~ a? and di-isatogen, 
‘CO. 


Co: — 
Opt TS > CoH, 


These old formule do not account for the colours of these com- 
pounds, for the keto-group is not paired with another chromophore. 


The new quinonoid formulation, for example, CH, <C> C-CO,Et, 


would be more in accordance with the facts, and seems to be all the 
more plausible, since Baeyer’s compounds can be obtained by the 
same ‘ photochemical-pyridine” method. Thus, methyl] and 
Baeyer’s ethyl isatogenates can be obtained by dissolving the o-nitro- 
phenylpropiolates in pyridine, just as a-phenylisatogen can be 
obtained from o-nitrotolane. This formulation also accounts for the 
mechanism of Baeyer’s reaction and for the fact that o-nitrotolanes 
cannot be isomerised by sulphuric acid. Water is first taken up 
at the triple linking, the oxygen being attached at the carbon 
atom carrying the less negative residue, and subsequent condensa- 
tion can only take place if the nitro-group can enter into the forma- 
tion of a 5-ring with the newly-formed methylene. Thus, ethyl] 
o-nitrophenylpropiolate reacts according to the scheme: 


C=C-C0,Et /©0-CH,"CO, Et 
C,H, O —>C,H,< O —>C, 
\n& \n&Q 


whereas 2:4-dinitrotolane only forms 2:4-dinitrodeoxybenzoin, 
C,H,(NO,).*C?:CPh —> C,H,(NO,),*CH,*COPh. 

The introductory chapter in the original also devotes several 
pages to a general summary of the preparations and properties of 
the required stilbenes and the phenylisatogens and isatogenates. 

A. 2-Phenylisatogen and its Mono-substituted Products.— 
I. 2:4-Dinitrestilbene (Thiele and Escales, A., 1901, i, 689) 
was reduced to 2-nitro-4-aminostilbene, and this was con- 
verted into 2-nitrostilbene by Sachs and Hilpert’s method 
(A., 1906, i, 242). This was then saturated with chlorine in carbon 
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disulphide, and the product was separated by repeated crystallisa- 
tions from methyl alcohol into the a-dichloride, faintly yellow, com- 
pact crystals, m. p. 122°, and the B-dichloride, 
NO,°C,H,-CHCl-CHPhCl, 
stout, rhombic crystals, m. p. “76—79°, both of which were readily 
converted by the action of aqueous-alcoholic sodium hydroxide into 
2-nitrotolane, NO,*C,H,*CiCPh, which was obtained in yellow, 
prismatic needles or tablets, m. p. 5|0—52°. By exposing a pyridine 
solution of the crude dichloride or the tolane to the light, the colour 
speedily deepened, and ultimately 2-phenylisatogen was deposited. 
The pure substance formed brilliant, deep orange-red leaflets, m. p. 
186—187°, and was converted into the above-mentioned mixture of 
oximes by boiling with alcoholic hydroxylamine hydrochloride. 
These were separated by fractionation from glacial acetic acid, the 
C-oxime crystallising first in glistening, orange leaflets, m. p. 236° 
(compare Angeli and Angelico, loc. cit.), followed by the N-ozime, 
C,,H,gO,No, in pale yellow prisms, m. p. 167—168°. 

II. 6-Nittro-2-phenylisatogen.-This was originally prepared by 
exposing a pyridine solution of a-chloro-2:4-dinitrostilbene to the 
light. It may also be obtained in this way from the dichloride or 
by boiling or illuminating a pyridine solution of 2:4-dinitrotolane 
(Pfeiffer and Kramer, A., 1914, i, 32). The mixture of oximes 
was separated by means of aqueous ammonia, in which the N-oxime 


is almost insoluble. The N-ozime, NO,°C,H,< NNUN)>CPD. 


crystallised with 2CH,*CO,H in flat needles, but Ry the solvent on 
exposure, and then had m. p. 183° (decomp.) ; the acetyl derivative 
formed slender, pale yellow needles, m. p. 136—137°. The C-ozxime, 


NO,*UH,<ONO)>cPh, crystallised, on cooling a solution in 


glacial acetic acid slowly, in deep orange-red leaflets, but on rapid 
eccling, in orange-yellow leaflets, m. p. 250° (decomp.); the acetyl 
derivative formed orange-red, glistening leaflets, m. p. 226°. 

III. 4-Nitro-2-phenylisatogen.—2 :6-Dinitrostilbene was prepared 
by condensing 2:6-dinitrotoluene with benzaldehyde, in pale yellow 
needles, m. p. 114° (compare Pfeiffer and Monath, A., 1906, i, 413). 
When a suspension in carbon disulphide was treated with chlorine, 
it gradually dissolved, and then deposited the a-dichloride, 
C;H,(NO,),*CHCl-CHPhCl, in glistening, pale yellow leaflets, m. p. 
204—205°, whilst a chloroform suspension yielded the B-dichloride 
in well-developed tablets, m. p. 161°. The dibromide was obtained 
in stout, transparent, pale yellow tablets, m. p. 146—147°. The 
dihaloids were boiled with pyridine and converted into a-chloro- 
2:6-dinitrostilbene, CsHs(NO,).*CCI;CHPh, pale yellow needles, 
m. p. 100—101°, and a-bromo-2 : 6-dinitrostilbene, glistening, yellow, 
rhombic crystals, m. p. 111°. After leaving a pyridine solution of 
the dichloride for some weeks in the sunlight, 4-nitro-2-phenyl- 
isatogen was obtained in large, brilliant, bright red leaflets, m. p. 
194°, 

IV. 2/-Nitro-2-phenylisatogen.—2 :2'-Dinitrostilbene was  con- 
verted into the dichloride (two forms were observed, m. p. 152—153° 
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and m. p. 203°), and this into the a-chlorostilbene by boiling with 
pyridine (Pfeiffer, 1912). This yielded 2/-nitro-2-phenylisatogen in 
yellowish-orange leaflets, m. p. 202—203°. 

V. 6Cyano-2-phenylisatogen was obtained from a-chloro-2-nitro- 
4-cyanostilbene (ibid.) in glistening,yellowish-orange leaflets, m. p. 
227°. It was converted into the two oximes, which were separated 
by means of ammonia. The insoluble N-orime, C,,H,O,N3, was 
obtained in glistening, yellow leaflets, m. p. 212—213°, converted 
into the acetyl derivative, pale pink needles, m. p. 151—151°5°, 
and both were reduced by means of zinc dust and acetic acid to 
2-cyanophenylindoxyl. The C-orime formed glistening, orange 
leaflets, m. p. 246°. The 6-cyanophenylisatogen was also reduced 
by means of zinc dust and acetic acid to 6-cyano-2-phenylindozyl, 


CN-C,H, <COM)S orn, which crystallised, with 1H,0, in silvery 


needles which lost their water at 90—100°, and had m. p. 215°. 
Solutions in most organic media showed a brilliant blue fluores- 
cence. The acetyl derivative formed glistening, white needles, m. p. 
190—191°. On cooling a _ solution of 6-cyanophenylindoxy]l 
(3 grams) and 6-cyanophenylisatogen (0°7 gram) in glacial acetic 
acid, a quinhydrone separated in glistening, black needles, m. p. 
185—186°. 

VI. Methyl 2-phenylisatogen-6-carborylate was obtained by 
saturating an alcoholic solution of the acid (see below) with 
hydrogen chloride, in brilliant, orange leaflets, m. p. 132—133°. 

VII. Fthyl 2-phenylisatogen-6-carbozrylate, m. p. 138°, was pre- 
pared from the acid, or by saturating an alcoholic solution of the 
above 6-cyanophenylisatogen with hydrogen chloride, or by illu- 
minating a pyridine solution of ethyl a-chloro-2-nitrostilbene-4-carb- 
oxylate (ibid.) or a solution of the corresponding dichloride, 
CO,Et*C,H,(NO,)*-CHCI-CHPhCl, which was obtained in white 
needles, m. p. 88°5°, by the action of hydrogen chloride on an 
alcoholic solution of the nitrile (*bid.). The oximes of the ester 
were separated as usual. The predominant N-oxime, C,,H,,0,No, 
formed colourless, slender needles, m. p. 191°, and its acetyl deriv- 
ative had m. p. 134°. It was reduced to ethyl 2-phenylindoryl-6- 
carboxylate, which formed glistening, yellow leaflets, m. p. 
183—188° (decomp.), fluoresced strongly in solution, and yielded 
an acetate, C,gH,,0,N, glistening needles, m. p. 187—190°. 

VIII. 2-Phenylisatogen-6-carborylic acid was obtained from 
a-chloro-2-nitrostilbene-4-carboxylic acid (ibid.) as an orange powder, 
m. p. 231—233°, which formed a pyridine salt, orange-red needles, 
m. p. 150—151°, and molecular compounds with acetic and pro- 
pionic acids. 

B. Disubstituted Phenylisatogens.—I. 6 :3!-Dinitro - 2 - phenyl- 
isatogen.—2 :4-Dinitrotoluene was heated with m-nitrobenzalde- 
hyde and a little piperidine at 185°, and thus condensed 
to 2:4:3/-trinitrostilbene, which formed yellow needles, m. p. 
182—183°. This was converted into the dichloride, transparent 
prisms, m. p. 168°, and dibromide, compact, pale yellow 
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crystals, m. p. 190—191°. The dichloride was transformed by boil- 

ing with pyridine into a-chloro-2 :4 :3/-trinitrostilbene, 
C,H,(NO,).*CCI;CH-C,H,-NO,, 

pale yellow needles, m. p. 164°, and, by the above method into 

2 :3!-dinitro-2-phenylisatogen, orange needles, m. p. 234°. 

II. 6-Nitro-2-p-tolylisatogen.—2:4-Dinitrotoluene was condensed 
with ptolualdehyde to form 2:4-dinitro-4'-methylstilbene, which 
crystallised in glistening, yellow leaflets, m. p. 197°. Two 
dichlorides of this were obtained, the a- in short, prismatic needles, 
m. p. 167—167°5°, and the B- in long, asbestos-like needles, m. p. 
155°. The crude mixture of these was converted into a-chloro- 
2 :4-dinitro-4'-methylstilbene, C,H3(NO,).*CCI:CH-C,H,Me, slender, 
yellow tablets or needles, m. p. 136°, and into 6-nétro-2-p-tolyl- 
wsatogen, violet-red leaflets, m. p. 212°. 

III. 6 - Nitro - 4! - methory-2-phenylisatogen.—Anisaldehyde and 
2:4-dinitrotoluene yielded 2 :4-dinitro-4'-methorystilbene, in stout, 
orange-red crystals, m. p. 163°, and from the honey-like dichloride 
of this, 6-nitro-4/-methoxy-2-phenylisatogen was obtained, in glisten- 
ing, brownish-violet leaflets, m. p. 248°, which were not quite free 
from chlorine. 

IV. 6-Nitro-4!-acetory-2-phenylisatogen.—2 :4-Dinitrotoluene was 
carefully heated with »hydroxybenzaldehyde and piperidine, and 
then the mass was warmed with acetic anhydride. 2:4-Dinttro- 
4'-acetorystilbene was isolated in yellow needles, m. p. 148°, and 
converted into the dichlorides, a-, m. p. 158°, B-, m. p. 125—130°, 
and then into 6-nitro-4/-acetoxy-2-phenylisatogen, orange leaflets, 
m. p. 235°. 

V. 6-Nitro-4'-a-methylbutyrozy - 2 - phenylisatogen.—2 : 4-Dinitro- 
4'-hydroxystilbene was prepared by the direct union of 2 :4-dinitro- 
toluene with phydroxybenzaldehyde, or. better, by the hydrolysis 
of the above acetyl derivative, in orange leaflets from aqueous 
alcohol or deep red granules from xylene, m. p. 162°. This was 
acylated by means of a-methylbutyryl chloride (from commercial 
methylethylmalonic acid), and the 2 :4-dinitro-4/-a-methylbutyrozxy- 
stilbene, C,H,(NO,).°CH:CH’C,H,-O-CO-CHMeEt, so obtained, in 
opalescent, yellow leaflets, m. p. 123°, was converted into an oily 
dichloride and then into 6-nitro-4/-a-methylbutyroxy-2-phenylisato- 
gen, glistening, red leaflets, m. p. 216°. 

The 2:4-dinitro-4/-hydroxystilbene was also benzoylated, and the 
benzoate, m. p. 170°, was converted into the dichloride and into 
6-nitro-4'!-benzoylory-2-phenylisatogen, 


NO,"C,H; <p> C-C,HyOBz, 


bright red leaflets, m. p. 252°. 

VI. 6-Nitro-4!-hydrozy-2-phenylisatogen itself was obtained by 
hydrolysing the above acetate with methyl-alcoholic potassium 
carbonate, in glistening, deep violet leaflets, m. p. 235—236° 
(decomp.). 

VII. 6-Nitro-2-phenylisatogen-4!-sulphonic Acid.—a-Chloro-2 : 4- 
dinitrostilbene-4'-sulphonic acid, C,H,(NO,).°CCl:CH’C,H,°SO,H, 


| 
! 
| 
j 
| 
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was prepared by dissolving the unsulphonated compound in concen- 
trated sulphuric acid, in pale yellow crystals, and converted into 
6-nitro-2-phenylisatogen-4'-sulphonic acid, 


NO,-0,H,<V0.>C-C,H,S0,H, 


fiery-red leaflets, which forms a red pyridine salt. 

VIII. 6-Cyano-2-p-tolylisatogen.—o-Nitro-p-toluonitrile and ptolu- 
aldehyde were condensed to form 2-nitro-4-cyano-4'-methylstilbene, 
in flat, yellow needles, m. p. 170°, and this was converted into the 
dichlorides (a-, transparent, prismatic needles, m. p. 175—176°; 
B-, fibrous needles, m. p. 130—131°). These were transformed into 
a-chloro-2-nitro-4-cyano-4'-methylstilbene, 

NO,°C,H,(CN)-CCI:CH-C,H,Me, 
yellow leaflets, m. p. 133—134°, and into 6-cyano-2-p-tolylisatogen, 
red leaflets, m. p. 249°. The original cyanostilbene was hydro- 
lysed by alcoholic hydrogen chloride to ethyl 2-nitro-4'-methylstil- 
bene-4-carborylate, CO,Et*C,H,(NO,)°CH:CH’C,H,Me, long, 
yellow needles, m. p. 99—100°. 

IX. 6-Cyano -4! - methory-2-phenylisatogen.—2-N itro-4-cyano-4’- 
methorystilbene was obtained by condensing o-nitro-ptoluonitrile 
with anisaldehyde (see this vol., i, 24), converted into the dichloride, 
very pale yellow crystals, m. p. 128—130°, and this into 6-cyano- 
4!-methoxy-2-phenylisatogen, lustrous, brownish-violet crystals, m. p. 
257°. This was reduced by means of zinc dust and acetic acid to 
6-cyano-4'-methory-2-phenylindozyl, 

ONC HO > CCH OMe, 
colourless needles, m. p. 203° (decomp.), which fluoresced strongly 
in solution and formed an acetyl derivative, m. p. 204°. 

C. Derivatives of TIsatogente Acid.—I. Methyl Isatogenate.— 
o-Nitrophenylpropiolic acid was prepared by a convenient method 
from a8-dibromo-o-nitrophenylpropionic acid, and converted into 
the methyl ester, NO,*C,H,-CiC-CO,Me, very pale yellow leaflets, 
m. p. 87—88°, and this was transformed into the isomeric methyl 


isatogenate, CpH,<Ve>C-CO,Me, orange-yellow plates, m. p. 201°, 


by the agency of pyridine. The ester formed a C-oxime, pale yellow 
needles, m. p. 220—221° (decomp.). 

II. Ethyl Isatogenate.——The preparation of ethyl o-nitrophenyl- 
propiolate and its isomerisation by Baeyer’s original method and 
by means of pyridine are described. 

III. Methyl 6-Nitroisatogenate—op-Dinitrocinnamic acid was 
prepared from opdinitrobenzaldehyde and found to yield a mole- 
cular compound with benzene. The acid was converted into the 
methyl ester, pale yellow, flat needles, m. p. 86—88°, then into 
methyl aB-dichloro-B-op-dinitrophenyl propionate, m. p. 120°, and 
this into methyl a-chloro-op-dinitrocinnamate, 

C,H,(NO,).*CH:CCI-CO,Me, 
m. p. 125—126°. The original cinnamic acid was also brominated 
(methyl aB-dibromo-B-op-dinitrophenyl propionate has m. p. 126°) 
and then dissolved in 1% aqueous sodium hydroxide, and thus con- 
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verted into op-dinitrophenylpropiolic acid, flat, pale yellow needles, 
m. p. 129° (crystallises with 1C,H,). The methyl ester of this, 
very long, thin needles, m. p. 103°5°, reacted violently with pyridine, 
but by careful manipulation in the cold it was transformed into 


the isomeric methyl 6-nitrotsatogenate, NO," CpHs<,0>c- CO,Me, 
golden-yellow leaflets, m. p. 181°. J. C. W. 


Production of Derivatives of 4-Hydroxycarbostyri]l. Fars- 
WERKE vorM. Meister, Lucius, & Brinine (D.R.-P. 287803; from 
J. Soe. Chem, Ind., 1916, 35, 170).—N-Substituted alkyl or aryl 
derivatives of anthranilic acid are converted on heating into deriv- 
atives of 4-hydroxycarbostyril; thus phenylanthranilic acid gives 


4-hydroxy-l-phenylearbostyril on warming with acetic anhydride. 
G. F. M. 


Preparation of 4-Cyano-2-arylquinolines. FARBENFABRIKEN VORM. 
F. Bayer & Co. (D.R.-P. 288243; from J. Soc. Chem. Ind., 1916, 
35, 384).—The amides of 2-arylquinoline-4-carboxylic acids lose 
water when heated above their melting points, and the correspond- 
ing nitriles are formed. Details of the preparation of 4-cyano-2- 
phenylquinoline are given. From these cyano-compounds other 
therapeutically valuable derivatives can be produced. G. F. M. 


Preparation of Quinoline Derivatives containing Iodine. 
CHEMISCHE Fasrik AUF AKTIEN vorM. E. Scnerine (D.R.-P. 
288303 ; from J. Soc. Chem. Ind., 1916, 35, 384).—Iodised quinoline 
derivatives are obtained if in the usual methods for the preparation 
of derivatives of 2-phenylquinoline-4-carboxylic acid an iodine 
compound of an aromatic amine, of an aromatic aldehyde, or of 
acetophenone is used. The iodo-compounds are tasteless, and are 
of value therapeutically in the treatment of gout. As examples, the 
4-carborylic acids of 6-iodo-2-phenylquinoline, 2-p-iodophenyl- 
quinoline, and 6-methoxy-2-p-todophenylquinoline are mentioned. 

G. F. M. 


Preparation of Liquid Esters of 2-Phenylquinoline-4-carb- 
oxylic Acid and its Derivatives. Cuemiscne Fasrik AUF AKTIEN 
vorm. E. Scuertne (D.R.-P. 287959; from J. Soc. Chem. Ind., 
1916, 35, 384).—isoA myl 2-phenylquinoline-4-carbozylate and its 
derivatives, prepared in the usual way, are valuable therapeutically 
on account of their oily nature and the ease with which they are 
absorbed by the skin. G. F. M. 


Preparation of Amino-derivatives of 2-Phenylquinoline-4- 
carboxylic Acid. FAarswerkeE vorm. Meister, Lucius, & Bronine 
(D.R.-P. 287804; from J. Soc. Chem. Ind., 1916, 35, 198).—Amino- 
derivatives of 2- -phenylquinoline-4- -carboxylic acid are obtained when 
nitroisatin is condensed with acetophenone and the nitro-group is 
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reduced, or when isatin is condensed with acidylaminoaceto- 
phenones and the products are saponified. They are of therapeutic 
value because, unlike the parent substance, they do not cause the 
separation of uric acid in the system. G. F. M. 


Preparation of Amino-derivatives of 2-Phenylquinoline-4- 
carboxylic Acid. Farswerke vorm. Meisrer, Lucius, & Brtnine 
(D.R.-P. 288865 ; from J. Soc. Chem. Ind., 1916, 35, 384) —Amino- 
derivatives of 2-phenylquinoline-4-carboxylic acid are obtained by 
condensing isatin with aminoacetophenone instead of with its acidy] 
derivative, as in the chief patent (D.R.-P. 287804; preceding 
abstract). G. F. M. 


Preparation of Hydroxyphenylquinolinedicarboxylic Acid. 
FARBWERKE vVoRM. MeEtsterR, Lucius, & Brinine (Eng. Pat., 1914, 
22828; from J. Soc. Chem. Ind., 1915, 34, 889).—Hydroxypheny]- 

CO.H quinolinedicarboxylic acid (annexed 
Yn Jn formula) is obtained by heating 
ey ae 5-acetyl-2-hydroxybenzoic acid with 
. a / SA {08 )CO,H isatoic acid in alkali hydroxide solu- 
N 


tion on a water-bath for eight hours. 
It is precipitated from the reaction 
product with hydrochloric acid, and purified through its sodium salt 
or ethyl ester (m. p. 103°). It forms a yellow powder, m. p. 
283—-284° (decomp.), sparingly, or not at all, soluble in most 
solvents. The sodium salt has a sweet taste, and becomes yellow 
on treatment with sodium hydroxide. An alternative method of 
preparing the acid consists in treating paldehydosalicylic acid with 
aniline and pyruvic acid in alcohol. G. F. M. 


Manufacture of Hydroxyphenylquinolinedicarboxylic Acid 
and Derivatives thereof. FArRBwEeRKE vorM. Meister, Lucius, «& 
Brinine (Eng. Pat., 1915, 15752; addition to Eng. Pat., 1914, 
22828; from J. Soc. Chem. Ind., 1916, 35, 329).—A solution of an 
alkali carbonate or an alkaline earth may be used instead of alkali 
hydroxide, as prescribed in the original patent. Also derivatives 
of isatoic acid, such as its methyl or methylenedioxy-derivatives, 
and homologues of acetylsalicylic acid, such as acetoxytoluic acids, 
may be used. The latter are obtained by condensing acetyl chloride 
with o-, m-, or pcresotic acid in presence of aluminium chloride 
and carbon disulphide. G. F. M. 


Additive Compounds of s-Trinitrobenzene with Heterocyclic 
Compounds Containing Nitrogen in the Ring. Sosate 
GaraLaPury Sastry (T., 1916, 109, 270—273).—An extension of 
the work of Sudborough and his collaborators (compare T., 1911, 
99, 209; 1910, 97, 773, etc.) on the additive compounds produced 
by s-trinitrobenzene with various classes of aromatic compounds. 

The following additive compounds are described: 8-Methyltetra- 
hydroquinoline—s-trinitrobenzene, brownish-black needles, m. p. 
113°. 6-Methyltetrahydroguinoline-s-trinitrobenzene, dark plates, 
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m. p. 102°. T'etrahydro-a-naphthaquinoline-s-trinitrobenzene, dark 
needles, m. p. 129—130°. Tetrahydro-B-naphthaquinolime-s-tri- 
nitrobenzene, black needles, m. p. 138—139°. 5-Methyl-5 :10-di- 
hydroacridine-s-trinitrobenzene, black needles, m. p. 117—118°. 
1:3:5-Trianilinobenzene-s-trinitrobenzene, black needles or prisms, 
m. p. 160°. Phenazine-s-trinitrobenzene, yellow needles, m. p. 
151—153°. Azoxyanisole-s-trinitrobenzene, golden-yellow plates, 
m. p. 92—93°. 1-Phenylbenzylidene-3-methyl-5-pyrazolone—s-trt- 
nitrobenzene, scarlet plates, m. p. 113—114°. 

In all these additive compounds, the two constituents are present 
in equimolecular proportions. Other additive compounds, of which 
the composition is not stated, were obtained with trinitrobenzene 
and dihydrophenylacridine (black), s-diphenylearbazide (orange 
needles), and tetrahydroisoquinoline (a resin). It is a point of 
interest that the additive compounds derived from substances con- 
taining the grouping *CH,*NH: are almost black. 

The 5-methyl-5 :10-dikydroacridine, CgHy< ny > CoHy m. p. 
125—126°, required for the above investigation was prepared by 
reduction of methylacridine in alcoholic solution with sodium 
amalgam ; it gave an acetyl derivative, m. p. 162°. 1-Phenylbenzyl- 
idene-3-methyl-5-pyrazolone was obtained as red needles, m. p. 
106—107°, by heating together molecular proportions of benzalde- 
hyde and 1-phenyl-3-methyl-5-pyrazolone. D. F. T. 


Preparation of Green Wool Dyes of the Anthraquinone 
Series. Bapiscne Anitin- & Sopa-Fasrik (D.R.P. 287614; from 
J. Soc. Chem. Ind., 1916, 35, 171).—The 4-amino-l-arylamino- 
anthraquinone-3-sulpho-2’-carboxylic acids or their derivatives, 
when treated with condensing agents in such a way that the 
3-sulphonic group remains intact, furnish the 4-amino-2: l-anthr- 
acridone-3-sulphonic acids which further sulphonated, if necessary, 
give green shades on wool, and may also be used for the preparation 
of other dyes. G. F. M. 


Preparation of Oximinosulphazone. M. Craasz (D.R.-P. 
288682; from J. Soc. Chem. Ind., 1916, 35, 356).—When sulph- 
azone (A., 1912, i, 390) or one of its substitution products having 
a free 2-position is converted in the usual way at normal tempera- 
tures into the nitroso-compound, the nitroso-group enters the azine 
nucleus, whilst nitration leads to the entry of a nitro-group into 


the benzene nucleus. Oziminosulphazone, C,H, 


obtained by the action of sodium nitrite in acid solution, gives 
indigo-blue shades on iron-mordanted wool, cotton, and silk; on 
reduction, it is converted into 2-aminosulphazone. G. F. M. 


Derivatives of Glyoxaline-4 (or 5)-formaldehyde and Glyox- 
aline-4 (or 5)-carboxylic Acid. A New Synthesis of Histidine. 
Frank Ler Pyman (T., 1916, 109, 186—202).—Glyoxaline-4(or 5)- 
formaldehyde (Pyman, T., 1912, 101, 542) is so stable towards 
oxidising agents that it can be obtained in more than 50% yield 
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by the oxidation of 4(or 5)-hydroxymethyleneglyoxaline with nitric 
acid ; even with a large excess of nitric acid a considerable quantity 
of glyoxalineformaldehyde accompanies the glyoxaline-4(or 5)-carb- 
oxylic acid. 
, NH-CH ; , , 

Glyoxalineformaldehyde, bp—n> OCHO, is stable in the air 
and does not reduce ammoniacal silver nitrate, but gives a white 
precipitate with this reagent; it forms a red dye with sodium diazo- 
benzene-p-sulphonate, and yields a phenylhydrazone, prisms, m. p. 
199—200° (corr.). When heated with a mixture of hippuric acid, 
sodium acetate, and acetic anhydride, a clear, fluid mass is obtained 
which subsequently deposits yellow, prismatic needles of 2-pheny/l- 
4-[1-acetylglyoxaline-4(or 5)-methylidene]-oxazolone, 

Ph:Nv ony x ~CH'NAc 

co7 CCH C<y=d H’ 
m. p. 191° (corr.); this is decomposed when heated with dilute 
mineral acids, formic and acetic acids being obtained, presumably 
accompanied by glyoxalinepyruvic acid, and when boiled with 
sodium carbonate solution undergoes scission of the acetyl group 
with formation of a-benzoylamino-8-glyoxaline-A(or 5)-acrylic acid, 


My > C-CH:C(NHBz)-CO,H, colourless needles (with 1H,0), 
m. p. 208° (corr.; decomp.), which reduces potassium permangan- 
ate solution in the cold, gives a deep red coloration in neutral 
solution with sodium diazobenzene-p-sulphonate, and forms a hydro- 
chlcride, prismatic needles, m. p. 229° (corr.; decomp.), and a 
picrate, rosettes of yellow prisms, m. p. 212° (corr. ; decomp.). 

By reduction in aqueous suspension with sodium amalgam, 
a-benzoylamino-8-glyoxaline-4(or 5)-acrylic acid is converted into 


benzoyl-r-histidine, Ay >C'CHy CH (NHB2)-CO,H, hard, glis- 


tening prisms (with 1H,0, lost at 115°), m. p. 248° (corr., decomp ; 
compare Pauly, A., 1910, i, 336), which does not readily reduce 
cold aqueous potassium permanganate and forms a deep red colora- 
tion with sodium diazobenzene-p-sulphonate; hydrochloride, hard, 
glistening prisms, m. p. 232° (corr.), with effervescence; picrate, 
feathery, yellow needles, m. p. 226° (corr., decomp.). Hydrolysis 
of this benzoyl derivative with aqueous hydrochloric acid yielded 
r-histidine identical with a specimen synthesised by an independent 
method (T., 1911, 99, 1386). 

When potassium cyanide is introduced into a solution of gly- 
oxalineformaldehyde in aqueous sodium hydrogen sulphite, the 
unstable cyanohydrin, Meng >C-CH(OH)-CN, rosettes of 
prismatic needles, m. p. 115° (corr., decomp.), is obtained, which 
by reduction with sodium amalgam and hydrochloric acid in nearly 
neutral solution can be converted into B-hydrozy-B-glyozaline- 
4(or 5)-ethylamine, ayaa > CCH (OH)-CH, NE, ; this was sepa- 
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rated as the dipicrate, C;HyzON;,2C,H,0,N;,H,O, orange-yellow, 
hexagonal plates or serrated spikes, m, p. 225° (corr. decomp.) ; 
dihydrochloride, colourless needles, m. p. 216° (corr. decomp.), gives 
a deep red colour with sodium diazobenzene-p-sulphonate ; platint- 
chloride, microscopic, orange prisms with 3H,O, decomp. 225—244°, 
A comparison of the physiological action of this base with that of 
4(or 5)-B-aminoethylglyoxaline shows that the introduction of the 
hydroxyl group has diminished the physiological activity. 
Glyoxaline-4(or 5)-carboxylic acid (compare Knoop, A., 1907, i, 
788; Windaus and Ullrich, A., 1914, i, 662) crystallises in needles, 
m. p. 275° (cerr.), with effervescence, if gradually heated from 100°, 
but m. p. 284° (corr.) if heated gradually from 270°; it forms a 
crystalline sodium salt; hydrochloride, clusters of microscopic 
prisms, m. p. 262° (corr.), with effervescence; nitrate, prisms, m. p. 
200°, with subsequent re-solidification and fusion near 270°; picrate, 
plates with 14H,O, m. p. 195—215° with effervescence; ethyl ester, 
plates, m. p. 162° (corr.) ; methyl ester, plates, m. p. 156° (corr.). 
In the preparation of 4(or 5)-hydroxymethylglyoxaline by the 
action of nitric acid on 2-thiol-4(or5)-aminomethylglyoxaline (T., 
1911, 99, 673), 4(or 5)[glyoxaline-4(or 5)-methyl]-glyoxaline-5(or 4)- 
at) O8, C-NH , 
methyl alcohol, CH<yn-GH OH-C H,-G-—Nn7 Cd, colourless, silky 
needles, with 2H,O, m. p. 174° (corr.), was obtained as a by-pro- 
duct; hydrochloride, prisms, m. p. 178—179° (corr.); hydrogen 
oxalate, with 1H,O, m. p. 165° (corr.), with effervescence; picrate, 


long, broad needles, m. p. 197—198° (corr.) ; benzoate, crystals with 
1H,O from water, m. p. 67—68° (corr.), nodular aggregates from 
ethyl acetate, m. p. 120—121° (corr.). D. F. T. 


Preparation of Benziminazoles Containing an Ethylamino- 
group. D. Maron (Eng. Pat., 1915, 1752 ; (from J. Soc. Chem. Ind., 
1916, 35, 197).—Ethylaminobenziminazoles possessing the property 
of increasing the blood pressure are obtained from pnitropheny]l- 
ethylacylamines, NO,*C,H,-C,H,-NH-COR, by reducing to the 
corresponding amino-compound, acylating the amino-group, nitrat- 
ing the acylated product to introduce a nitro-group in the ortho- 
position to the acylamino-group, and either reducing these nitro- 
compounds in presence of mineral acids or reducing to the amine, 
eliminating water, and hydrolysing. Details of the preparation 
of 5-ethylamino-2-methylbenziminazole, m. p. 299—300°, and of 
2-p-aminophenyl-5-ethylaminobenziminazole are given. G.F. M. 


A Product Obtained in the Manufacture of Natural Indigo. 
ArtHuR GrorcEe PERKIN (T., 1916, 109, 210—215).—The author 
has examined three samples of “seeth water,” the liquid from which 
the indigo has settled out at the conclusion of the oxidation process. 
The solid recidues obtained by evaporation of the aqueous liquors 
consisted of brown, hygroscopic, resinous lumps, the odour of which 
recalled that of decaying cheese. The solid yielded in each case 
rather more than 25% of ash, and when acidified the aqueous solu- 
tions emitted a strong odour of aliphatic acids, amongst which 
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acetic and butyric acids were recognisable. Other constituents 
detected as being present in the resinous mass included an indefi- 
nite mixture of nitrogenous, brown substances closely resembling 
indoxyl-brown (Perkin, T., 1908, 95, 803), an almost colourless, 
friable mass, very like indigo-gluten, succinic acid, and a little 
indigotin. 


Stereochemistry of Hydrazones of Alkyl Dithiocarbonates. I. 
M. Busca (J. pr. Chem., 1916, [ii], 93, 25—-72).—-By the nature of 
the triazolone compound producible with simultaneous scission of a 
mercaptan from the diphenylsemicarbazone derivative of the iso- 
meric phenylhydrazones of the methyl ethyl and pnitrobenzy! 
methyl esters respectively of dithiocarbonic acid, the author has been 
able to demonstrate that the isomerism is of a stereochemical nature 
(A., 1912, i, 221). The investigation is now extended to other di- 
phenylsemicarbazones of the same type, and in most cases the exist- 
ence of isomerides is found to be possible, although the two forms 
are sometimes very easily interconvertible. It was hoped that by 
replacing one of the alkyl radicles by a methylene or ethylene 
group, two >C:N-groupings might be included in one molecule, 
and that, in consequence, three isomeric forms of such a substance 
might be obtained, but the experimental difficulties proved insuper- 


able. The benzoylhydrazones of the type NHBz-N:C<ok, were 


also found to be capable of existing in isomeric forms, but these 
compounds proved to be fairly stable towards alkali, and were not 
convertible into a diazolone ring-compound, possibly on account of 
an inability of the compounds to pass into the enolic structure 
OH-CPh:N-N:C(SR’)*SR”. The discovery of the potassium salt 
and esters of carbazinic acid, NH,-NH-CS,H, in this investigation 
proved of considerable value, because by condensing the esters with 
an aldehyde, alkylidene compounds of the structure 
CHR:N-NH:CS,R/ 

were obtainable, which on alkylation could be converted into sub- 
stances of the general structure CHR:N-N:C(SR’)-SR”. In the con- 
stitution of these compounds the grouping >C:N: is twice included, 
so that with an unsymmetrical molecule there is a possibility of 
four stereoisomerides, and this number of isomerides was obtained 
in the case of the benzylidenehydrazone of methyl pnitrobenzyl 
dithiocarbonate, CHPh:N-N:C(SMe):S-CH,°C,H,-NO,. 

[With Witx. Cornetius.]—When the diphenylsemicarbazone of 
methyl dithiocarbonate, NHPh*CO-NPh-NH-CS8,Me, is treated in 
alcoholic solution with an equimolecular quantity of potassium 
hydroxide solution and benzyl chloride, the chief product is the 
diphenylsemicarbazone of methyl benzyl dithiocarbonate, needles, 
m. p. 115—116°, accompanied by an isomeride (see below). 
In the light of the earlier investigation (loc. cit.) it is 
probable that in the main product the benzyl radicle has 
assumed an anti-position with reference to the remainder of the 
molecule, sc that its structure is probably represented by the 
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1 NHPh-CO*NPh-N 

formula SMe-C+S:CH 
by the formation of a mercaptan and 3-benzylthiol-1 : 4-diphenyl- 
1:2:4-triazole-5-one, Bo NPL >C'S‘CH,Ph, silky needles, m. p. 112°, 
under the action of potassium hydroxide; the identity of this sub- 
stance was confirmed by an independent synthesis from thioldi- 
phenyltriazolone and benzyl chloride in the presence of potassium 
hydroxide. If the diphenylsemicarbazone of benzyl dithiocarbon- 
ate, NHPh-CO-NPh-NH-CS,°CH,Ph, is allowed to react with 
methyl iodide in aqueous-alcoholic alkaline solution, the product is 
a mixture in which the above form of the methyl benzyl ester, 
m. p. 115—116°, predominates, but in the absence of water at the 
ordinary temperature the main product is the isomeride, 


ones tablets or compact needles, m. p. 127°, 
which, when treated with alcoholic potassium hydroxide, yields a 
mercaptan and 3-methylthiol-1 : 4-diphenyltriazolone, 

NPh—N 

bo-NPho C SMe: 

In the interaction of pnitrobenzyl chloride and the dipheny]l- 
semicarbazone of benzyl dithiocarbonate in alcoholic solution con- 
taining the calculated quantity of potassium hydroxide at the 
ordinary temperature, the product consisted of a. mixture of two 
isomerides of the diphenylsemicarbazone of benzyl p-nitrobenzyl 
dithiocarbonate ne almost colour- 

. CH,Ph-S-C-S-CH,°C,H,-NO,’ 
less needles, m. p. 122—123° (or with benzene of crystallisation, 
- 7 NHPh-CO-NPh-N 

m. p. 105—106°), and NO,-C,H,"CH,S*C*S*CH,Pn ’ 
needles, m. p. 128°. The author suggests distinguishing these and 
other isomerides of the same type by naming first the alkyl radicle 
which stands in a syn.-position with respect to the molecule; with 
this terminology the former compound would be described as the 
diphenylsemicarbazone of benzyl p-nitrobenzyl dithiocarbonate, 
whilst the latter compound would be termed the diphenylsemicarb- 
azone of pnitrobenzyl benzyl dithiocarbonate. These two com- 
pounds behave in the normal way when heated for a short time 
with potassium hydroxide solution, yielding respectively 3-p-nitro- 
benzylthiol-1 :4-diphenyltriazolone (Busch, loc. cit.) and the above- 
described 3-benzylthiol-1 :4-diphenyltriazolone. 

In the condensation of pnitrobenzyl chloride and the dipheny]l- 
semicarbazone of ethyl dithiocarbonate, the only form of the result- 
ing diphenylsemicarbazone of p-nitrobenzyl ethyl dithiocarbonate 
was that represented by the structure 

NHPh-CO-NPh-N 
SEt:C-S-CH,°C,H,NO, ; 
this substance crystallised in tetragonal prisms, m. p. 142°, and 
gave 3-pnitrobenzylthiol-1 :4-diphenyltriazolone when treated with 


Pn’ which receives confirmation 
2 


colourless 
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alkali. Ethylation of the diphenylsemicarbazone of pnitrobenzy] 
dithiocarbonate gave almost exclusively the same product, a very 
small quantity of a substance, needles, m. p. 111—112°, being 
formed simultaneously. 

The diphenylsemicarbazone of methyl dithiocarbonate was con- 
verted by o-nitrobenzyl chloride into o-nitrobenzyl methyl dithio- 
carbonate diphenylsemicarbazone, 

NHPh-CO-NPh:N 
SMe-C-S-CH,°C,H,:NO,’ 

colourless prisms, m. p. 126°, which on treatment with alkali yielded 
3-o-nitrobenzylthiol-1 : 4-diphenyltriazolone, 

NPh—NS,0-8-CH,-0,8,-NO 

CO-NPh —— 
pale yellow needles, m. p. 150—151°; this substance was also 
prepared by the action of o-nitrobenzyl chloride on the potassium 
salt of 3-thiol-1 :4-diphenyltriazolone. For the purpose of obtaining 
the corresponding isomeride, o-nitrobenzyl dithiocarbonate diphenyl- 
semicarbazone, NHPh-CO-NPh:NH°CS,°C,H,-NO,, pale yellow 
needles, m. p. 155—156° (potassium derivative, stable), was pre- 
pared by the action of phenylcarbimide on o-nitrobenzyl phenyl- 
dithiocarbazinate, and was then submitted to methylation, but the 
product was identical with that yielded by the previous process, 
forming crystals, m. p. 126°, or, with benzene of crystallisation, 
m. p. 116—117°. 

The two isomeric forms of o-nitrobenzyl p-nitrobenzyl dithio- 
carbonate diphenylsemicarbazone, 

NHPh-CO-NPh-N 

NO,°0,H,°CH,’S:C-S-CH,°C,H,:NO,’ 
pale yellow leaflets, m. p. 151°, and pale yellow needles, m. p. 
147—148°, were respectively obtained by the action of p-nitrobenzyl 
chloride on o-nitrobenzyl dithiocarbonate diphenylsemicarbazone 
and of o-nitrobenzyl chloride on pnitrobenzyl dithiocarbonate 
diphenylsemicarbazone. The syn.-o-nitrobenzyl compound under the 
influence of cold alcoholic potassium hydroxide, underwent con- 
densation to 3-pnitrobenzylthiol-1 :4-diphenyltriazolone, whilst the 
syn.-p-nitrobenzyl isomeride in warm alcoholic pyridine solution 
containing potassium hydroxide gave 3-o-nitrobenzylthiol-1 :4-di- 
phenyltriazolone. 

Picryl methyl dithiocarbonate diphenylsemicarbazone, 

NHPh-CO-NPh-N 
SMe-C-S-C,H,(NO,), ’ 
obtained by the interaction of picryl chloride and methyl] dithio- 
carbonate diphenylsemicarbazone, forms orange-red to ochre- 
coloured prisms, m. p. 154° (decomp.) ; when the alcoholic solution 
of this substance is boiled for some time, isomerisation appears to 
occur, because in addition to the original substance the solution 
also yields a small quantity of yellow, hexagonal tablets, m. p. 
186—187° (decomp.). These crystals are probably of the isomeric 
form of the preceding substance, but unfortunately an independent 
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synthesis of this form was impossible on account of the difficulty 

of producing the necessary picryl carbazinate, 
NHPh-NH:CS,°C,H,(NO,)s, 

in a pure condition, only an amorphous, brownish-red mass being 

obtained. 

Methylene dithiocarbonate diphenylsemicarbazone, 

(NHPh-CO-NPh-NH-CS,),CH,, 

prepared by the action of phenylcarbimide on methylene pheny]l- 
dithiocarbazinate at 115—120°, forms colourless needles, m. p. 
indistinct, rear 167° (decomp.). This substance proved resistant to 
methylation, and an attempt to produce the desired compound or 
compounds by the action of methylene iodide on an alkaline 
solution of methyl dithiocarbonate diphenylsemicarbazone failed on 
account of the reaction going too far even at the ordinary tempera- 
ture, and yielding 3-methylenedithioldi-1 : 4-diphenyltriazolone, 
CH,( 80S bo) , colourless prisms, m. p. 215°, the identity 
of which was confirmed by synthesis from methylene iodide and 
thioldiphenyltriazolone. In the hope of achieving a better result, 
attention was then turned to the corresponding ethylene deriv- 
atives, but with even less satisfaction. Methyl dithiocarbonate 
diphenylsemicarbazone failed to enter into reaction with ethylene 
bromide, and the product of the interaction of ethylene bromide 
and potassium phenyldithiocarbazinate was the undesired cyclic 
compound, NHPHN:CCo Te Ethylene di(methyl dithiocarbon- 
ate phenylhydrazone), C,H,{[S*C(SMe):N-NHPh], (Busch and 
Lingenbrink, A., 1902, i, 573), proved inactive towards phenyl- 
carbimide, but itself gave indications of isomerisation when kept 
molten for an hour, giving, on subsequent crystallisation, a mixture 
of very pale green prisms and stout tablets, the m. p. of the 
substance having fallen from 108° to 80—85°. 

By treating methyl dithiocarbonate diphenylsemicarbazone in 
cold alcoholic solution with ethyl chloroacefate and an equimole- 
cular proportion of potassium hydroxide, methyl carbethoxymethyl 
dithiocarbonate diphenylsemicarbazone, 

NHPh-CO-NPh-N 
SMe:C-S-CH,°CO,Et’ 

colourless prisms, m. p. 97°, was obtained, together with a smaller 
quantity of the isomeride ve oe a 

> CO, Et:CH,*S-C-SMe’ 
112°. The former modification, when warmed with potassium 
hydroxide solution, yielded methyl mercaptan and 1 :4-diphenyl- 
triazolonyl-3-thiolacetic acid, Dc pL>C'S:CH;-CO,H, m. p. 175°, 
which was also prepared independently by the synthesis of the 
ethyl ester, colourless, silky needles, m. p. 84°, from thioldipheny]l- 
triazolone and ethyl chloroacetate. The other isomeride, m. p. 
112°, was obtained also by preparing carbethoxymethyl phenyldi- 


needles, m. p. 
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thiocarbazinate, NHPh-NH°CS,°CH,°CO,Et, from potassium 
phenyldithiocarbazinate and ethyl chloroacetate, and converting 
this product, by the action of phenylearbimide, into carbethozy- 
methyl dithiocarbonate diphenylsemicarbazone, 
NHPh:CO:NPh:NH:CS,°CH,°CO, Et, 

small, colourless prisms, m. p. 151—152°, which, on methylation, 
yielded methyl carbethorymethyl dithiocarbonate diphenylsemi- 
carbazone, m. p. 112°. This modification, when treated with alco- 
holic potassium hydroxide, gives methylthioldiphenyltriazolone, 
m. p. 101°. 

[With Martin Srarke.]—Potassium benzoyldithiocarbazinate, 
NHBz-NH°-CS8,K, needles, can be obtained by the interaction of 
carbon disulphide, potassium hydroxide, and _benzoylhydrazide 
(m. p. 116°5°; Curtius and Struve, A., 1895, i, 34, give 112°5°) in 
alcoholic solution, but if an alkyl haloid is added immediately to 
the solution the product is the corresponding ester. In this way, or 
by the interaction of the alkyl haloid with the isolated potassium 
salt, there were prepared the methyl ester (colourless needles, m. p. 
170°), ethyl ester (colourless needles, m. p. 104°), benzoyl ester 
(needles, m. p. 151°), and p-nitrobenzyl ester (needles, m. p. 179°) ; 
in the preparation of the last two, dibenzyl dithiocarbonate benzoyl- 
hydrazone, NHBz:N-C(S-CH, »Ph)>, pale yellow needles, m. p. 114°, 
and di-p-nitrobenzyl dithiocarbonate benzoylhydrazone, 

NHBz:N:C(S-CH,°C,H,:NO,)., 
colourless prisms, m. p. 157°, were respectively obtained as by-pro- 
ducts. All the above esters of benzoyldithiocarbazinic acid possess 
decided acidic properties and are soluble in aqueous sodium 
carbonate solution. 

By converting an ester of benzoyldithiocarbazinic acid into the 
corresponding potassium salt, NHBz:N:C(SR):SK, by the addition 
of an equivalent quantity of alcoholic potassium hydroxide and 
then treating with the calculated quantity of an alkyl haloid at the 
ordinary temperature, it is possible to obtain “mixed” esters of 
dithiocarbonic acid benzoylhydrazone. The new compounds are 
feebly acidic, colourless to pale yellow substances, which are capable 
of existence in stereoisomeric forms. 

NHRPz-N 

SMe-C-SEt: 
needles, m. p. 46—47°, was obtained by the interaction of methyl 
benzoyldithiocarbazinate and ethyl iodide, whilst the corresponding 


HB ‘N 
‘ al) -C-SMe’ obtained from ethyl benzoyldithiocarb- 


azinate and methyl iodide, was a pale yellow oil. 
Methyl benzoyldithiocarbazinate and benzyl chloride gave rise to 
benzyl methyl dithiocarbonate benzoylhydrazone, 


Methyl ethyl dithiocarbonate benzoylhydrazone, 


isomeride, 


NHBz:N 
SMe-C-S-CH,Ph’ 
NHBz: N 
ss , ‘ : 
needles, m. p. 69°, whilst the isomeride, CH,Ph:-S: i. SMe’ from 


benzyl benzoyldithiocarbazinate and methyl chloride, formed 
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needles or leaflets, m. p. 104°; when melted, each of these substances 
appears to yield an equilibrium mixture of the two isomerides. 
p-Vitrobenzyl methyl dithiocarbonate benzoylhydrazone, 
NHBz-N 
SMe-C-S-CH,°C,H,'NO, ’ 

prepared from methyl benzoyldithiocarbazinate and pnitrobenzyl 
chloride, forms almost colourless needles, m. p. 117—118°, whilst 

NHBz*N 
’ NO,°C,H,°CH,*S:C-SMe’ 
benzyl benzoyldithiocarbazinate and methyl! iodide, forms colourless 
needles, m. p. 141°. Partial isomerisation occurs if these com- 
pounds are heated above their m. p.’s. 

In an endeavour to obtain an ester of dithiocarbonic acid carbo- 
methoxyhydrazone, CO,Me-NH-N:C(SR’)*SR”, potassiwm carbo- 
methoxydithiocarbamate, CO.Me-NH-NH:CS,K, was obtained by 
the interaction of carbon disulphide, potassium hydroxide, and 
methyl carbazinate (Diels and Fritsche, A., 1911, i, 957) in alcoholic 
solution, and was further converted through its potassiwm deriv- 
ative with methyl iodide in alcoholic solution into methyl carbo- 
methoxydithiocarbamate, CO,.Me-NH-NH-CS,Me, a mobile, yellow 
oil. This substance reacted with the calculated quantity of potass- 
ium hydroxide, giving a potassium derivative, which on treatment 
with pnitrobenzyl chloride in alcoholic solution, yielded methyl 
p-nitrobenzyl dithiocarbonate carbomethoryhydrazone, 

CO,Me-NH-N:C(SMe):S-CH,°C, Hy NO,. 
As this substance was an uncrystallisable oil, the investigation was 
not pursued further in this direction. 

If a mixture of hydrazine hydrate and alcoholic potassium hydr- 
oxide is treated in the cold with an alcoholic solution of carbon 
disulphide, potassium dithiocarbazinate, NH,*NH-CS§,K, is obtained, 
the amount of the accompanying diammonium salt (Curtius and 
Heidenreich, A., 1896, i, 143) under these conditions being small; 
the potassium salt crystallises from alcohol in needles which redden 
in the air. Esters of dithiocarbazinic acid can be prepared by the 
action of alkyl haloids on the potassium salt, for which purpose 
the latter need not be isolated; thus the simplest procedure is to 
add the haloid to the mixture of hydrazine hydrate, alcoholic potass- 
ium hydroxide, and carbon disulphide. The esters possess distinctly 
basic properties, but on account of the possibility of tautomerisa- 
tion into the structure NH,*N:C(SH)-SR are capable of producing 
salts with alkalis. Methyl dithiocarbazinate, NH,*NH°CS,Me, forms 
colourless prisms, m. p. 79°; ethyl ester, a yellow oil; benzyl ester, 
NH,*NH-CS,-CH,Ph, colourless needles, m. p. 125°; p-nitrobenzyl 
ester, NH,*NH-CS8,°CH,°C,H,*NO,, pale yellow needles, m. p. 143°. 

The esters of dithiocarbazinic acid condense readily with alde- 
hydes in warm alcoholic solution, giving alkylidenedithiocarbazinic 
esters of the general formula CHR:N-NH:CS,R’; indeed, for the 
production of these compounds it suffices to mix hydrazine hydrate, 
potassium hydroxide, and carbon disulphide in cold alcoholic solu- 
tion and to treat the mixture successively with an alkyl haloid 


the corresponding isomeride from p-nitro- 
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at the ordinary temperature and with an aldehyde on the water- 
bath. These alkylidene dithiocarbazinic esters are capable of yield- 
ing salts derived from the tautomeric structure 
CHR:N-N:C(SH)-SR, 
but, as with the esters of dithiocarbazinic acid, the salts are stable 
only in alcoholic solution. Methyl benzylidenedithiocarbazinate, 
CHPh:N-NH-CS,Me, forms very pale yellow needles, m. p. 157°5° 
(decomp.), which give a colourless solution in cold alcohol or 
benzene, but a yellow solution if the solvent is hot; benzyl ester, 
CHPh:N-NH-CS,°CH,Ph, colourless needles, m. p. 173° 5°; p-nitro- 
benzyl ester, CHPh:N-NH-CS,°CH,°C,H,-NO,, colourless needles, 
m. p. 187—188°. Methyl anisylidenedithiocarbazinate, 
OMe’C,H,-CH:N:-NH-CS,Me, 
forms colourless needles or prisms of the monoclinic system, m. p. 
167° (decomp.), which resemble methyl benzylidenedithiocarbazinate 
in giving a colourless solution in cold benzene or alcohol, but a 
yellow solution if the solvent is warm; indeed, if crystallisation 
is effected from xylene solution at high temperatures, yellow crystals 
can be obtained of the same habit and m. p. as the colourless ones. 
Methyl m-nitrobenzylidenedithiocarbazinate, 
NO,°C,;H,-CH:N-NH:CS,Me, 
forms lustrous, yellow needles, m. p. 192—193° (decomp.); potass- 
tum derivative, Cj;H,O,N,S,K, golden-yellow needles decomposed by 
water. Ethyl m-nitrobenzylidenedithiocarbazinate, 
NO,°C,H,-CH:N-NH-CS,Et, 
yellow needles, m. p. 176° (decomp.); potassium derivative, silky, 
golden, or orange-yellow needles, decomposed by water. "Benzyl 
m-nitrobenzylidenedithiocarbazinate, 
NO,°C,H,-CH:N-NH:CS,°CH,Ph, 
yellow needies, m. p. 162—163°; potassium derivative, slender, 
yellow needles. Although the possibility of geometrical isomerism 
exists for these esters, in no case was a second form isolated. 

If an ester of an alkylidenedithiocarbazinic acid is treated in 
alcoholic solution with an equivalent quantity of an alcoholic 
solution of potassium hydroxide and an alkyl haloid, a mixed ester 
of dithiocarbonic acid alkylidenehydrazone can be produced. The 
products, however, are generally so unstable that it is necessary 
to avoid any rise in temperature. 

When methyl benzylidenedithiocarbazinate is treated with benzyl 
chloride in the described manner, the product contains tetragonal 
tablets, m. p. 65°, of benzyl methyl dithiocarbonate benzylidene- 


CHPh:N- 
hydrazone, SMe-{t-g: .CH.Ph’ accompanied by pale yellow 
‘ .,. CHPh:N- ‘N 
ago ie a 
needles of the isomeride, CH,Ph:-s: Oe SMe? m. p. 95—96°, which is 


the exclusive product from benay! benzylidenedithiocarbazinate and 
methyl iodide. The most convenient method for preparing the 
former isomeride is by keeping the latter compound molten for an 
hour, allowing the resulting mass to crystallise from a mixture of 


= ecw 


wey 
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chloroform and alcohol, and separating the crystals by hand. 
Methyl ethyl dithiocarbonate benzylidenehydrazone and methyl 
ethyl dithiocarbonate anisylidenehydrazone were obtained as un- 
crystallisable oils. Methyl ethyl dithiocarbonate m-nitrobenzyl- 
idenehydrazone, NO.*C,H,;CH:N-N:C(SMe)-SEt, whether prepared 
by methylating ethyl nitrobenzylidenedithiocarbazinate or by ethyl- 
ating the corresponding methyl ester, formed yellow needles, m. p. 
96°, one of the isomerides apparently being too labile to exist 
unaltered. In the preparation of benzyl methyl dithiocarbonate 
m-nitrobenzylidenehydrazone, 
NO,:C,H,-CH:N-N:C(SMe)°S-CH,Ph, 

a mixture of yellow needles, m. p. 107—108° (predominating), and 
prisms, m. p. 102—103°, was always obtained, whether the reagents 
were methyl iodide and benzyl m-nitrobenzylidenedithiocarbazinate 
or benzyl chloride and the methyl ester; judging by analogy with 
other cases, the isomeride of higher m. p. probably has the syn.- 
benzyl configuration. 

The interaction of methyl benzylidenedithiocarbazinate and 
p-nitrobenzyl chloride gives a mixture of p-nitrobenzyl methyl 
dithiocarbonate benzylidenehydrazone, 

———-—- 


1 1 
Ph:C-H SMe-C-S-CH,:C,H,-NO,’ 
colourless, monoclinic prisms, m. p. 101°, with a smaller quantity 
v monsin — 


N 
the 7. ri I rl ; 
of the isomeride, Ph:C-H_ NO,-C,H,-CH,*C-SMe' colourless, rhombic 


or monoclinic leaflets, m. p. 87°, the latter being the exclusive 
product from pnitrobenzyl benzylidenedithiocarbonate and methyl 
iodide. These two compounds are easily interconvertible, and when 
either is fused or kept in boiling alcoholic solution, a mixture of 
the two isomerides in almost equal quantities is produced. When 
either of these isomerides is kept in an alcoholic solution of 
potassium hydroxide at 60—-70° for twenty minutes, two further 
isomerides are formed, one yielding yellow, rhombic, hexagonal 
tablets, m. p. 154°, probably of the structure 
yh 
H-C-Ph SMe:C-S:CH,°C,H,:NO,’ 

and the other, which is produced to a less extent, giving silky, 
monoclinic needles, m. p. indistinct at 140°, followed by partial 
solidification and re-fusion to a yellow liquid at 151—152°; the 
structure of this isomeride is probably 


N 
1 
H-C-Ph NO,-C,H,:CH,*S-C-SMe’ 

and its behaviour when heated is due to its tendency to rearrange 
into the yellow modification. This change also occurs in hot 
alcoholic solution, especially readily if a little hydrochloric acid 
is present; the inverse partial change can be effected by warming 
the yellow modification with very dilute alcoholic potassium 
hydroxide solution at 70°. D. F. T. 


i, 346 ABSTRACTS OF CHEMICAL PAPERS. 


Comparison of the Sorensen, van Slyke, and Colorimetric 
Methods for the Estimation of Protein Hydrolysis. Vicror 
Joun Harpine and Recinatp M. MacLzan (Proc. Amer. Soc. Biol. 
Chem., 1915, xv.—xvi.; J. Biol. Chem., 1916, 24).—The results 
show that the van Slyke and colorimetric methods give 
identical results, which are higher than those given by the Sérensen 
method. H. W. B. 


The Influence of Electrolytes on the Processes of Imbibition. 
A. The Action of Single Electrolytes. Emm Lenk (Biochem, 
Zeitsch., 1916, 78, 15—57).—The imbibition of water by partly 
hydrated gelatin plates from salt solutions is a function of the con- 
centration of the salts which, as regards their action on this 
process, can be divided into two classes. In the first class are 
those salts, of which sodium chloride and thiocyanate are types, 
in solutions of which the amount of water imbibed by gelatin 
increases with the concentration. In the second class of salts, of 
which sodium sulphate is a type, the optimal conditions for imbibi- 
tion are in concentrations of medium strength. Sodium acetate 
has an action intermediate between the two classes. The salts of 
monobasic acids belong to the first class, and those of polybasic 
acids to the second. The influence of the Hofmeister series of 
salts on imbibition was investigated. In concentrated solutions 
the salts of the first group promote imbibition to a greater extent 
than those of the second (SCN>ClI>CH,CO>S0,), but the reverse 
is the case in dilute solutions. 

Parallel experiments on the action of salts on beans and on fish 
have been carried out by the author. 8. B. 8. 


The Influence of Electrolytes on the Processes of Imbibition. 
B. The Action of Combined Electrolytes. Emit Lenk (Biochem, 
Zeitsch., 1916, 73, 58—106).—The imbibition by gelatin in solu- 
tions containing more than one electrolyte differs from that taking 
place in the presence of single electrolytes. In a solution of two 
salts, in one of which the imbibition is great and in the other small, 
the imbibition curve lies generally between the curves of the single 
electrolytes alone, but there are exceptions to this rule when the 
concentration of one of the electrolytes is very high. If two salts 
are present together in such concentrations as to produce each the 
same amount of imbibition, the imbibition produced by the com- 
bination is as high as that which is produced by each single salt. 
In cases, however, where the concentration of both salts is great, 
the combined action as regards imbibition is greater than that due 
to the salts singly. 

Investigations on the combined action of salts on beans and fish 
show that the influences of one salt on another as regards toxicity 
are various. and the combined action is in some cases more toxic 
and in others less toxic. In some cases the toxic action of one salt 
can be completely antagonised by another. Attention is called to 
the parallelism between the action of salts on the production of 
imbibition and their toxic action on fish. 
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The various theories of the salt actions are discussed by the 
author in some detail. S. B. 8. 


Diastase Accelerators. E. W. Rockwoop (Proc. Amer. Soc. 
Biol. Chem., 1915, xxix.; J. Biol. Chem., 1916, 24).—Glycine, 
hippuric acid, and acetamide accelerate the action of the salivary 
and pancreatic diastases. Anthranilic acid and urea do not exert 
a similar action on the diastases. H. W. B. 


Amino-aliphatic Acids Containing an Arseno-aryl Group. 
Les ETaBLISSEMENTS PouLeNc Fréres (Eng. Pats., 1915, 17 and 
18; from J. Soc. Chem. Ind., 1916, 35, 275).—Arseno-aryl deriv- 
atives of a-amino-aliphatic acids, such as parsenophenylglycine, are 
converted into stable derivatives by treating them with form- 
aldehyde in solution. Stable derivatives are also obtained by 
replacing the hydrogen of the secondary amino-group by an 
aliphatic or aromatic acyl group, and details are given of the pre- 
paration of acetylarsenophenylglycine. The acyl group is prefer- 
ably introduced into one of the parent substances rather than into 
the arseno-compound itself. G. F. M. 


Preparation of Nitro-compounds of Phenylstibinic Acids 
and their Derivatives. CHrmiscHeE Fasrik von Friepr. HEryYDEN 
(D.R.-P. 287709; from J. Soc. Chem. Ind., 1916, 35, 197).—Nitro- 
phenylstibinic acids are obtained by treating phenylstibinic acid or 
its derivatives or substitution products with nitric acid. m-Nitro- 
phenylstibinic acid and m-nitro-pacetylaminophenylstibinie acid 
are described. G. F. M. 


Organo-derivatives of Bismuth. Freperick CHALLENGER (T., 
1916, 109, 250—251. Compare T., 1914, 105, 2210; 1915, 107, 
16).—In view of the recent publications of Griittner and Wiernik 
(this vol., i, 92, 96) and of the necessary temporary suspension of 
the present investigation by the author, the following results are 
now published. 

Bismuth trichloride is readily soluble in ether, and the solution 
reacts with magnesium and pbromotoluene, yielding tri-p-tolylbis- 
muthine; when this substance is mixed with a semimolecular pro- 
portion of bismuth trichloride, di-ptolylchlorobismuthine, m. p. 
181°5°, is obtained. The interaction of triphenylbismuthine and a 
semimolecular proportion of bismuth tribromide gives diphenyl- 
bromobismuthine, together with a little phenyldibromobismuthine. 
Diphenylbromobismuthine and magnesium isobutyl bromide react, 
giving triphenylbismuthine, a result which may possibly be 
explained by the instability of mixed aliphatic—aromatic bis- 
muthines. 

When triphenylbismuthine is treated with cold sulphuric acid 
or in chloroform solution with chlorosulphonic acid, the phenyl 
groups are eliminated. Triphenylbismuthine dichloride reacts with 
sulphuric acid, yielding hydrogen chloride and a substance, prob- 
ably BiPh,SO,, which is converted by ammonium sulphide into 
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triphenylbismuthine; the dihydroxide or oxide gives crystalline 
salts with picric, tartaric, and acetic acids, the acetate having m. p. 
148—150°. 

Triphenylbismuthine dichloride in chloroform solution reacts 
with chlorosulphonic acid, giving hydrogen chloride and yellow 
crystals of a swbstance containing bismuth, sulphur, and chlorine. 
With sulphuryl chloride, thionyl chloride, and sulphur mono- 
chloride, triphenylbismuthine yields triphenylbismuthine dichloride, 
together with other products. Bismuth bromide and the magnes- 
ium derivative of ethyl bromoacetate interact, giving a yellowish- 
white product insoluble in ether. . # F. 


Physiological Chemistry. 


Units of Reference for Basal Metabolism and their Inter- 
relations. C. R. Mouton (J. Biol. Chem., 1916, 24, 299—320. 
Compare Benedict, A., 1915, i, 475).—The weights of the body, 
fat-free body, blood and nitrogen of the body, and the surface area 
of a number of cattle have been estimated, and the following 
relations established by the author from the data obtained. 

The weight of the blood is directly proportional to the total 
nitrogen of the body. A similar relation exists between the weight 
of the fat-free body and the total nitrogen or the blood of the 
body. The relations between the surface area (A), the weight of 
the fat-free body (IW), the total nitrogen (1), and the blood (B) 
are expressed by the following formule: A=0°1034W?; A=Ji; 
A=0°'8B!, the surface area being expressed in square metres and 
the weights in kilograms. H. W. B. 


Protein Synthesis and Metabolic Diseases. N. W. Janney 
(Proc. Amer. Soc. Biol, Chem., 1915, xxx.—xxxi.; J. Biol. Chem., 
1916, 24)—The sparing action of dextrose on the utilisa- 
tion of protein in the organism is increased by the additional 
feeding of minute doses of thyroid tissue. The explanation 
advanced by the author is that the thyroid gland increases the 
supply of intermediate substances normally produced from dextrose 
which are thought to be necessary for the synthesis of living proto- 
plasm. H. W. B. 


Is the Dextrose Retained when Sodium Carbonate is 
Administered to De-pancreatised Dogs, Stored as Glycogen ? 
B. Kramer and J. Marker (Proc. Amer. Soc. Biol. Chem., 1915, 
xxiv.; J. Biol. Chem., 1916, 24)—Sugar retained when 
sodium carbonate is administered to de-pancreatised dogs is not 
recoverable as glycogen from the liver, nor is it detected, during 
the retention, in the saliva, or, afterwards, in the alimentary canal. 
H. W. B. 
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Cell Penetration by Acids. W. J. Crozier (J. Biol. Chem., 1916, 
24, 255—279).—-The rate of cell penetration by acids has been 
estimated by immersing pieces of tissue from the edge of the 
nudibranch, Chromodoris zebra Heilprin (which contains an intra- 
cellular blue pigment, turning pink in the presence of acids), in 
solutions of various acids with various concentrations, and noting 
the times which elapse before the colour changes occur. The rate 
of penetration depends (i) on the degree of ionisation, (ii) on the 
constitution of the acid. Different regions of the body have different 
degrees of permeability, and fatty acids penetrate more readily 
than mineral acids. Similar results were obtained in experiments 
in which the intensities of stimulation of the acids on the cells 
of the worm Eisenia foetida were estimated by measuring the rate 
at which one end of the worm immersed in the acid is withdrawn 


by the other end of the worm immersed in an adjoining vessel of 
water. H. W. B. 


Réle Played by Electrolytes in Determining the Permeability 
of Protoplasm. G. H. A. Crowes (Proc. Amer. Soc. Biol. Chem., 
1915, xiv.—xv.; J. Biol. Chem., 1916, 24)—The effects of 
the addition of various electrolytes to aqueous solutions of soap or 
sodium hydroxide on the rate of dropping when passed through 
olive oil from a Traube stalagmometer have been studied by the 
author. Since a soap film is formed at the surface of contact 
between the oil and the water, the number of drops formed is an 
index of the resistance of the film or of the readiness with which 
it is dispersed by the constituents of the aqueous phase. It is 
found that salts of univalent cations promote dispersion of the 
soap film, and consequently increase its permeability, whilst those 
of bivalent and tervalent cations promote aggregation of the soap 
film, and therefore diminish its permeability. Salts of magnesium 
and anesthetics at certain optimum concentrations exert a maxi- 
mum protective effect on the film, which becomes changed to a 
destructive effect at higher concentrations, and these concentrations 
are found to correspond very closely with those which exert similar 
protective and destructive effects on marine organisms. Further, 
the dispersing effect of sodium chloride can be antagonised by the 
addition of magnesium salts. 

On the basis of these and similar experiments the author sketches 
a theory relating to the equilibrium of protoplasmic systems. 
H. W. B. 


Mass Action in the Activation of Unfertilised Starfish Eggs 
by Butyric Acid. Ravpn 8. Linu (J. Biol. Chem. 1916, 24, 
233—247).—Unfertilised starfish eggs may be caused to develop 
into larve by a sufficiently prolonged exposure to weak solutions 
of butyric acid in sea-water or van’t Hoff’s solution, followed by 
transference to ordinary sea-water. In order to produce complete 
activation, the eggs must be exposed to the solution for a certain 
optimum time, which is a function of the concentration of the 
acid. Exposures briefer than this optimum cause partial activa- 
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tion—membrane formation, followed by imperfect cleavage and 
breakdown ; activation may be completed by a second exposure to 
the same solution. Exposures longer than the optimum injure the 
eggs and interfere with development. 

Activation is a progressive process which, under uniform condi- 
tions of temperature and physiological state of the eggs, appears 
to proceed at an approximately uniform rate. This rate is closely 
proportional to the concentration of the butyric acid, within a 
range of 0°0005N to 0°006N. Apparently, the acid activates the 
egg by combining chemically with some egg constituent until a 
certain quantity of a definite reaction product is formed. The time 
required to produce this critical quantity is, in accordance with 
the mass action law, inversely proportional to the concentration 


of the acid. H. W. B. 


Rate of Oxidations in Reversed Artificial Parthenogenesis. 
Harpoteu WasTeneys (J. Biol. Chem., 1916, 24, 281—298).—The 
rate of consumption of oxygen by sea urchin eggs has been studied 
after development has been artificially initiated and after the 
initial development has been arrested by placing the eggs in 
sodium cyanide or chloral hydrate solutions according to the 
method devised by Loeb. The rate of oxidations, which increases 
after initiation of development, returns, after reversal, to approxi- 
mately the original rate of the untreated eggs. On re-treating the 
reversed eggs with butyric acid so as to initiate development once 
more, the oxidations are again increased. The spontaneous disin- 
tegration of sea urchin eggs preserved in normal, slightly alkaline 
sea-water is accompanied by a considerable rise in the rate of oxida- 
tions, amounting in some cases to a 300 per cent. increase. 


H. W. B. 


Adrenaline in Human Fotal Suprarenal Glands. JuLian 
Herman Lewis (/. Biol. Chem., 1916, 24, 249—254).—The author 
was unable to detect the presence of adrenaline in human fetal 
suprarenal glands by chemical tests. On two occasions, however, 
a slight constricting influence of the extracts on strips of uterus 
was observed. H. W. B. 


Isolation and Properties of Tethelin, the Growth-controlling 
Principle of the Anterior Lobe of the Pituitary Gland. T. 
BraILsForD Ropertson (J. Biol. Chem., 1916, 24, 409—421).— 
Tethelin is precipitated by ether from an alcoholic extract of the 
anterior lobe of the pituitary gland of the ox. It is obtained as 
a white or pale cream-coloured, hygroscopic powder which darkens 
on heating above 100° without melting. It is soluble in water to 
the extent of about 5 per cent., forming a slightly acid, brown, 
turbid solution, possessing a greasy odour. It is also soluble in 
chloroform and in carbon tetrachloride. 

The compound contains 1°4% of phosphorus, and nitrogen in 
the proportion of 4 atoms of nitrogen for every atom of phosphorus, 
two of the atoms of nitrogen being present in amino-groups and 
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one in an imino-group, which is converted into an amino-group by 
hydrolysis with barium hydroxide. Among the products yielded 
by hydrolysis with barium hydroxide followed by hydrolysis with 
dilute sulphuric acid is dl-inositol. 

Besides the xantho-proteic reaction, tethelin yields a typical 
reaction with Millon’s reagent; that is, on the addition of a very 
small quantity of the reagent to an aqueous solution of tethelin a 
precipitate appears which turns pink on heating. This colour is 
discharged by adding an excess of the reagent. 

Tethelin gives reactions indicating the presence of an iminazolyl 
group, but does not possess the characteristic physiological proper- 
ties of the active substances of the posterior lobe of the pituitary 
gland, which also contains this group (Aldrich, A., 1915, i, 99). 

The effects of tethelin on the growth of white mice resemble in 
every particular the effects of the administration of the whole 
anterior lobe of the pituitary gland. H. W. B. 


Origin and Estimation of Creatine in Muscle. L. Baumann, 
H. Hines and J. Marker (Proc. Amer, Soc. Biol. Chem., 1915, 
xxiii.; J. Biol. Chem., 1915, 24).—The method previously 
reported by Baumann (A., 1914, ii, 227) has been shortened. 

A solution containing choline and urea when perfused through 
muscle tissue leads to an increase in the creatine content of the 
muscle, A similar result is not obtained when solutions of arginine, 
betaine, methyl carbamidoacetic acid, or sarcosine and urea are 
employed. H. W. B. 


Composition of Adipocere. R. F. Rurranand M. J. MarsHay 
(Proc, Amer. Soc. Biol. Chem., 1915, xii—xiii; J. Biol. Chem., 
1916, 24)—Adipocere is composed almost entirely of insol- 
uble fatty acids which have resulted from the slow hydrolysis of 
animal fats by the prolonged action of water. The proteins 
disappear and the glycerol, soaps, etc., resulting from the hydro- 
lysis are carried away by the water. In the specimen analysed, the 
fatty acids and traces of fats, etc., soluble in ether constituted 
941% of the adipocere, and gave the following constants: 
D1 0°8436 ; n® 1°436; m. p. 60—63°; acid number, 201°7; saponi- 
fication number, 207°0; iodine number, 6°04; acetyl number, 34°75, 

Besides palmitic acid, 67°52%, stearic acid, 3°3%, and oleic acid, 
5°24%, the adipocere contained the characteristic hydroxy-acids, 
t-hydroxystearic acid, 9°48%, and x-hydroxystearic acid, 6°32%. The 
total nitrogen was only 0°1778% and the ash 0°578%. H. W. B. 


Caseinogen of Goat's Milk. A.trrep W. Boswortn and Lucius 
L. van Styxe (J. Biol. Chem., 1916, 24, 173—175. Compare A., 
1913, i, 659, 660).—Caseinogen of goat’s milk combines with bases 
to form the same series of salts (caseinogenates) as in the case of 
the caseinogen of cow’s milk. The proportions of base, sulphur, 
and phosphorus in these compounds indicate that the molecular 
weight of the caseinogen of goat’s milk is also 8888, and the valency 
of the protein molecule in the basic caseinogenates is 8. 


H. W. B. 


i. 352 ABSTRACTS OF CHEMICAL PAPERS. 


Soluble and Insoluble Compounds of Goat’s Milk. ALFrep 
W. Boswortn and Lvctus L. van Styxe (J. Biol. Chem., 1916, 24, 
177—185).—Goat’s milk can be separated into two portions by 
filtration through a Pasteur-Chamberland filter. The filtrate or 
soluble portion contains lactose, sodium, potassium, and chlorine. 
The acidity after treatment with normal potassium oxalate (A., 
1914, ii, 821) is considerably greater than that shown by the whole 
milk after similar treatment, which is accounted for by the assump- 
tion of the presence of dicalcium phosphate. The residue or 
insoluble fraction remaining on the filter tube, when suspended in 
water and treated with normal potassium oxalate, reacts alkaline 
to phenolphthalein, indicating the presence of tricalcium phos- 
phate. From these and similar data the percentage composition of 
goat’s milk is tentatively suggested to be as follows: Fat, 3°8; 
proteins combined with calcium, 3:1; lactose, 4°5; dicalcium phos- 
phate, 0°092; tricalcium phosphate, 0°062; dimagnesium phosphate, 
0°068 ; trimagnesium phosphate, 0°024; monopotassium phosphate, 
0073; potassium citrate, 0°250; potassium chloride, 0°160; calcium 
chloride, 0°115 ; sodium chloride, 0°095 ; water, 87°66. H. W. B. 


Comparison of the Composition of Cow’s Milk, Goat’s Milk 
and Human Milk. A.trrep W. Bosworra and Lucius L. van 
StyKeE (J. Biol. Chem., 1916, 24, 187—189).—The total amount of 
salts in human milk is about one-third that in cow’s milk or goat’s 
milk. The number of different salts appears to be greatest in goat’s 
milk and least in human milk. All three milks contain potassium 
citrate, whilst cow’s milk and human milk also contain sodium 
citrate. Goat’s milk contains most chlorides, and human milk the 
least. In the former, besides calcium chloride, potassium and 
sodium chlorides appear to be present. Human milk differs notice- 
ably from both cow’s milk and goat’s milk in containing only 
soluble phosphates, namely, monomagnesium and monopotassium 
phosphates. Cow’s milk contains insoluble dicalcium phosphate, 
whilst goat’s milk contains di- and tri-calcium and insoluble mag- 
nesium phosphates. H. W. B. 


Rate of Excretion of Urea. I. Ambard and Weill’s Laws 
of the Excretion of Urea. Tuomas Appis and C. K. WaranaBe 
(J. Biol. Chem., 1916, 24, 203—220. Compare McLean and 
Selling, A., 1914, i, 1183).—From the consideration of the results 
of a large number of estimations of urea in blood and urine, the 
authors conclude that the rate of urea excretion in man varies 
under physiological conditions in a manner which cannot be 
explained by any simple law embracing the concentrations of urea 
in the blood and urine (compare McLean and Selling, Joc. cit.). 
There is a tendency in cases in which the concentration of urea 
in the urine is constant for the higher concentration of urea 
in the blood to be accompanied by an increased rate of excre- 
tion of urea by the kidney. Similarly, in cases in which the 
concentration of urea in the blood is the same, an increased 
rate of excretion of urea sometimes produces a lowering in the 
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concentration of urea in the urine. This relationship is, how- 
ever, frequently imperceptible. H. W. B. 


A New Reaction of Urine. A. Bacu (Compt. rend., 1916, 162, 
353—-354).—Nitrates and colouring matters are reduced in 
animal tissues by the combined action of an enzyme and a co- 
enzyme, neither of which when used alone has any reducing 
action (compare A., 1914, i, 215). The enzyme is present in 
fresh milk, but is not accompanied by its co-enzyme. The author 
has now shown that normal urine contains appreciable quanti- 
ties of the co-enzyme, indicating the presence of degradation pro- 
ducts of the albumins. To estimate the amount of co-enzyme 
present in the urine, 15 c.c. of the fresh urine are mixed with 
10 c.c. of fresh milk and 1 gram of sodium nitrate, and the mix- 
ture left for twenty minutes at 60°. At the end of the reaction 
05 gram of finely powdered basic lead acetate is added, the 
mixture shaken, filtered through a dry filter-paper, and the 
amount of nitrite present in 20 c.c. of the filtrate is estimated 
colorimetrically, as in water analysis. One c.c. of normal urine 
in the presence of fresh milk can reduce an amount of nitrate 
corresponding with 0°00001 to 0°00005 gram of N,O,. 

Blood serum, collected aseptically, does not reduce nitrates in 
the presence of milk, but if the serum has undergone bacterial 
fermentation, even with pure cultures, it gives an intense reaction. 


we &, 


Production of Hyperglyczemia and Glycosuria by Magnesium 
Salts. I.S. Kuerver and 8. J. Merrzer (Proc. Amer, Soc. Biol. 
Chem., 1915, xx-xxi; J. Biol. Chem., 1916, 24).—The intra- 
venous injection of a solution of magnesium sulphate produces 
hyperglycemia even when respiration is artificially maintained. 
The hyperglycemia is therefore not due to asphyxia (compare 
Underhill and Closson, A., 1906, ii, 186), but it is produced in 
some way specifically by the magnesium salt. Injection of sodium 
sulphate does not lead to hyperglycemia. 

The accompanying glycosuria is comparatively small. In some 
cases it is entirely absent, and when present never reaches 0°5% 
of dextrose. The diuresis is also scarcely appreciable. 


H. W. B. 


Theory of Diabetes. VI. Behaviour of di-Glyceraldehyde 
in the Normal and Diabetic Organism. W. D. Sansum and 
R. T. Woopyarr (J. Biol. Chem., 1916, 24, 327—342).—dl- 
Glyceraldehyde may be ingested by normal animals (rabbits and 
guinea-pigs) in single doses of 1 to 2 grams per kilo. of body- 
weight without noticeable symptoms, except diminution of urine. 
The same applies to subcutaneous doses of 0°3 to 1 gram per kilo. 
Larger doses produce toxic effects and eventually death of the 
animal. Glyceraldehyde could not be detected in the urine. 

In completely phloridzinised dogs and in human diabetes 
glyceraldehyde may be practically quantitatively converted into 
dextrose and eliminated in the urine. H. W. B. 
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Theory of Diabetes. VII. Intravenous Toleration Limit 
for dl-Glyceraldehyde and the Improbability that it is a Chief 
Intermediate in Dextrose Katabolism. W. D. Sansum and 
R. T. Woopyarr (J. Biol. Chem., 1916, 24, 343—346).—The 
normal toleration limit for dl-glyceraldehyde when injected into 
the peripheral venous blood of rabbits lies close to 0°15 gram per 
kilo. per hour, which is only about one-sixth of that for dextrose. 
It is evident, therefore, that glyceraldehyde is not an intermediate 
compound formed during the dehydration and utilisation of 
dextrose in the animal organism. H. W. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Chemical Changes in the Souring of Milk. Lucius L. van 
Styke and ALrreD W. Bosworru (J. Biol. Chem., 1916, 24, 
191—202).—The following changes occur in milk within sixty hours 
of its inoculation with a culture containing B. lactis acidi and 
B. lactis aerogenes: (i) about 22% of the lactose is changed by the 
bacteria, 88°5% of the amount changed being converted into lactic 
acid ; (ii) citric acid completely disappears ; (iii) the insoluble inor- 
ganic constituents of the fresh milk are made soluble by the lactic 
acid; (iv) calcium caseinogenate is changed into soluble calcium 
lactate and insoluble protein ; (v) lactalbumin, towards the end of 
the period of incubation, passes more readily through a Pasteur- 
Chamberland filter, owing either to a change in its composition or 
to its escape from adsorption by the caseinogen of fresh milk. 

The rate and extent of chemical change have been ascertained by 
inoculating fresh, pasteurised “skim” milk with B. lactis acidi 
and incubating at 32°2°, samples being withdrawn for analysis at 
intervals during ninety-six hours. The results show that (i) the 
greater part of the lactose is converted into lactic acid between 
the tenth and the twenty-fourth hours; (ii) when the amount of 
lactic acid reaches 0°7% the bacterial activity is much reduced ; 
(iii) the acidity increases most rapidly during the first twenty- 
four hours; (iv) all the calcium passes into solution within twenty- 
four hours. H. W. B. 


Does Potassium Play any Partin the Protein Synthesis in 
Plant Cells? Juuius Sroxiasa (Biochem. Zeitsch., 1916, 73, 
107—160).—A large number of bacteria were cultivated in media 
containing nitrate as the source of nitrogen, carbohydrates or the 
salts of organic acids as a source of carbon, together with the other 
necessary inorganic salts. The amounts of nitrate and sugars, etc., 
which disappeared during the growth were estimated, as were also 
the amounts of ammonia and nitrites formed. The amount of 
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protein formed by the bacteria and the Hausmann numbers of these 
proteins were also determined. The influence of the nutrient media 
on the formation of proteins was thereby ascertained. The conclu- 
sion drawn from the experiments is, that the formation of new 
living matter by bacteria, and the protein synthesis, is dependent 
on the source of carbon employed (carbohydrate or organic acid) 
when nitrate serves as a source of nitrogen. The nitrate is reduced 
to nitrite by the hydrogen in statu nascendi, which is derived from 
the degradation of the carbohydrate or organic acid by the respira- 
tory ferments. The nitrous acid is reduced further to ammonia, 
which apparently reacts with products derived from the carbo- 
hydrates or organic acids to form amino-acids. 

One object of the above investigations was to study the influence 
of light on protein synthesis, for it would appear that the higher 
plants can synthesise proteins in the dark when there is a supply of 
carbon in the form of carbohydrate material, organic acids, etc., 
either in the reserve material or added, and a supply of nitrogen 
in the form of nitrate. 

The synthesis of proteins by bacteria from carbohydrates, etc., 
and nitrates is, however, very small when no potassium is present, 
and it appears that this element plays an important part in the 
dissimilation processes affecting the carbohydrates, etc. 

A series of experiments on higher plants was also carried out 
with the object of investigating the influence of potassium on 
protein synthesis. 

Sugar-beet was grown in pots in the ordinary way, and fed by 
nutrient solutions containing the usual inorganic salts; in one series 
of experiments potassium was present; in the other series the same 
nutrient solution was employed, with the exception that the potass- 
ium salt (nitrate) was replaced by a corresponding amount of 
sodium salt. It was found that those plants which received the 
nutrient medium containing potassium were far in advance in 
development of those which received the nutrient solution without 
this element. Although the percentage of protein in dried material 
in leaves and roots did not differ much, there were large differences 
in the total amounts produced. The plants which had received 
potassium produced also a much larger amount of sugar. The differ- 
ences in the two series of experiments became much more marked 
in the later tlian in the earlier stages of growth. 

A further series of experiments on the growth of sugar-beets was 
carried out in the absence of carbon dioxide (under bell-jars with 
alkali hydroxide), and the carbon was supplied by various sugars 
added to the nutrient solutions of inorganic salts. Two series of 
experiments were carried out, namely, one in which the nutrient 
solution contained potassium, and one in which this element was 
absent. Some of the plants in each series were grown in the light, 
and the others in the dark. 

As a result of numerous experiments, the following conclusions 
were drawn: In an atmosphere free from carbon dioxide, and in 
the presence of sunlight, plants can produce proteins both in the 
presence and absence of potassium when dextrose, levulose, or 


i. 356 ABSTRACTS OF CHEMICAL PAPERS. 


sucrose is added as the source of carbon. This synthesis can also 
take place when no sugars are added, when sufficient plastic organic 
material is present as reserve matter in the plant. In the absence 
of light, however, a similar synthesis of proteins can occur where 
the source of nitrogen is a nitrate, and the source of carbon a 
carbohydrate, but protein synthesis only takes place in the presence 
of a potassium salt. 

It is therefore only in the absence of light that the importance 
of potassium in the process of protein synthesis can be demon- 
strated, and the author calls attention to other researches, which 
indicate the part which this element plays in the dissimilation of 
the carbohydrates. S. B. S. 


Influence of Hydrogen Peroxide on Germination.  E. 
Demovussy (Compt. rend., 1916, 162, 435—-438).—-Seeds of common 
garden cress which had been kept seven years did not germinate 
when partly immersed in distilled water at 27°, but showed a 
40% germinative capacity after ten days if the water was replaced 
by hydrogen peroxide (0°25 vol.). Working at 10—14°, however, 
at the end of fifteen days the germinative capacity in distilled 
water was 25% and in the hydrogen peroxide 45%. Similarly, when 
the seeds were placed in damp sand at 27°, 25% germinated. The 
action of the hydrogen peroxide is tosupply oxygen to the seed and 
at the same time to check microbe development. In distilled water 
at 27° the microbes are more active than the seed and secure the 
oxygen, but at 10—14° the reverse is the case. These results only 
hold good for aged seeds, as fresh seeds germinate well in distilled 
water at 27°, whilst showing scarcely any signs of life at 12° in the 
same time. W. G. 


Formation of Glucosides by Means of Plants. II. G. 
Cramicran and C. Ravenna (Atti R. Accad. Lincei, 1916, [v], 25, 
i, 3—7).—The authors have shown (A., 1910, ii, 234) that the 
absorption by adult plants of certain aromatic compounds leads to 
the formation of the corresponding glucosides in the plants. Experi- 
ments have now been made to see if a similar action can take place 
during the germination of seeds. The seeds used were those of 
maize, wheat, beans, lupins, and vetches, and the compounds 
saligenin, benzyl alcohol, quinol, catechol, gallic acid, and tannin. 
The last three compounds show, however, toxic properties, and yield 
no results worthy of mention. Treatment of germinating maize or 
beans with a solution of saligenin results in the formation of salicin 
in the plants. Treatment of germinating beans with dilute benzyl 
alcohol leads to the formation in the plants of a trace of a 
compound which yields benzyl alcohol when boiled with hydro- 
chloric acid. Similarly, from quinol, which is toxic to maize, 
germinating beans form a glucosidic compound, probably arbutin. 
For the production of glucosides in this way the action of light is 
unnecessary. The fact that salicin is formed in certain plants which 
are unable to assimilate it is not in agreement with the supposition 
that glucosides are reserve food materials. T. . P. 
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Relative Oxydase Activity of Different Organs of the 
Same Plant. Hersert H. Bunzewt (J. Biol. Chem., 1916, 24, 
103—110).—Different parts of a plant contain as a general rule 
different quantities of oxydase. Thus, the oxydase activities of the 
leaves of the tulip tree towards pyrogallol, catechol, and quinol are 
from two to four times as great as the oxydase activities of the 
buds towards the same reagents. The roots and leaves of potato 
plants and of sugar-beets showed a similar behaviour; but a corre- 
sponding parallelism between the oxydase activities of the roots and 
leaves of spinach plants could not be established. H. W. B. 


Plant Chemistry. P. Q. Kerecan (Chem. News, 1916, 113, 
85—87).—Analyses of hedge mustard (Alliaria officinalis), tufted 
vetch (Vicia cracca), bog bean (Menyanthes trifoliata), and poppies 
(Papaver rhaeus, P. orientalis, and Meconopsis cambrica). 


N. H. J. M. 


New Sugar (Mannoketoheptose) from the Avocado. F. B. 
La Force (Proc. Amer. Soc. Biol. Chem., 1915, xxxv.—xxxvi.; J. 
Biol. Chem., 1916, 24).—The sugar occurs free in the pulp 
of the ripe fruit, and can be extracted with water. The concen- 
trated aqueous extract is treated with alcohol to remove the gums, 
and the sugar isolated from the filtrate in the form of the bromo- 
phenylhydrazone, m. p. 178°. Cleavage of the bromophenylhydr- 
azone with benzaldehyde yields the free sugar, which crystallises 
from dilute alcohol in hexagonal prisms, m. p. 152°, [a]?? + 29°5. 
The sugar is non-fermentable, and is not oxidised by bromine. The 
osazone, m. p. 200°, appears to be identical with manncheptosazone. 


H. W. B. 


Distribution of Quercimeritrin in the Cotton Plant (Gossy- 
pium Herbaceum). Arno Vienorver, Lewis H. Cuernorr, and 
Cart O. Jouns (Proc. Amer. Soc. Biol. Chem., 1915, xxxiii.; J. 
Biol. Chem., 1916, 24).—Quercimeritrin, which hitherto has 
been obtained only from the petals of the cotton plant (Perkin, 
T., 1909, 105, 2185), has now been isolated from the calyx and the 
leaves. H. W. B. 


Protein of the Jack Bean (Canavalia Ensiformis). Cari O. 
Jouns and D. Breese Jones (Proc. Amer. Soc. Biol. Chem., 1915, 
xxxili.; J. Biol. Chem., 1916, 24)—The globulin extracted 
from the bean has the following percentage composition: C, 52°36; 
H, 6°90; N, 16°29; 8S, 0°40; O, 24-05. H. W. B. 


Occurrence of £-p-Hydroxyphenylethylamine in Various 
Mistletoes. ALtsert C. Crawrorp and Wa.trer K. WATANABE 
(J. Biol. Chem., 1916, 24, 169—172. Compare A., 1914, i, 1190).— 
European mistletoe (Viscum alhum) does not appear to contain 
B-p-hydroxyphenylethylamine. Several more specimens of American 
mistletoes (Phoradendron villosum, P. flavescens, P. bolleanum, 
P. juniperinum, and P. californicum) have been examined, and of 
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these some have contained the pressor compound whilst others of 
the same variety have given no evidence of its presence. It is 
mentioned that the Indians believe that only the mistletoes grown 
on certain trees are poisonous, which suggests that the host may be 
responsible for the production of the poisonous substance found in 
the parasite. H. W. B. 


Cedrin, a Glucoside from the Seeds of Simaba Cedron. 
Arno VIEHOEVER, G. A. GeIcerR, and Cart O. Jouns (Proc. Amer. 
Soc. Biol. Chem., 1915, xxxiii-xxxiv.; J. Biol. Chem., 1916, 
24).—Cedrin, C,,H,,O,, the bitter principle of Simaba cedron, 
is extracted from the seeds by 95% alcohol. It crystallises in trun- 
cated rhombohedrons, m. p. 265° (decomp.), and on hydrolysis 
yields a sugar which has not been identified. H. W. B. 


Presence of Urease in Soja Beans. J. Tremminck Groii 
(Chem. Weekblad., 1916, 13, 254—255).—Mom’s statement (this 
vol., ii, 203) that the action of soja beans is due to bacteria, and 
not to urease, is not confirmed by the author, who finds that the 
seeds always contain urease. A. J. W. 


Urea Estimation by Means of Urease. G. P. Mom (Chem. 
Weekblad., 1916, 18, 255—257).—Polemical. A reply to Groll 
(compare preceding abstract). A. J. W. 


The Urease of Soja Beans. W. C. ve Graarr and J. E. van 
DER ZANDE (Chem. Weekblad, 1916, 18, 258—264).—The authors 
find that soja beans sometimes contain bacteria capable of decom- 
posing urea, but not always. These bacteria are not the cause of 
the ureolytic action of the beans, and no true urobacillus has been 
detected. The presence of a urease is proved by the action exerted 
by the seeds after complete sterilisation. A. J. W. 


The Milk-juice of Tabernaemontava Sphaerocarpa. A. J. 
Uitte (Chem. Weekblad, 1916, 18, 183—185).—The milk-juice of 
Tabernaemontana sphaerocar pa contains a-amyrin acetate, associated 
with a-amyrin and other esters. A. J. W. 


Saponin from Yucca Angustifolia. Arno VirHnorver, Lewis 
H. Cuernorr, and Cart O. Jonns (Proc. Amer. Soc. Biol. Chem., 
1915, xxxiv.; J. Biol. Chem. 1916, 24)—The saponin, 
Cy,H Oc, has been isolated from the root stock of Yucca angusti- 
folia. On hydrolysis, it yields galactose. H. W. B. 


Saponin from Yucca Radiosa. Cari O. Jouns, G. A. GeiceEr, 
and ARNO VIEHOEVER (Proc. Amer. Soc. Biol. Chem., 1915, xxxiv. ; 
J. Biol. Chem., 1916, 24).—The saponin, Cs,H;,0.., has been 
obtained from the root stem of Yucca radiosa. On hydrolysis 
it yields a sugar which is probably dextrose or mannose. 


H. W. B. 


Distribution in Foods of the So-called Vitanines and their 
Isolation. M. X. Suntivan and Cart Voreriin (Proc Amer. Soc. 
Biol. Chem., 1915, xvi—xvii.; J. Biol. Chem., 1916, 24).—Anti- 
neuritic substances are present in wheat bran, in the common 
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black-eyed cow-pea of the Southern States, and in ox-liver, but 
not in pork fat. H. W. B. 


Relation of Lipoids to Vitamines. M. X. SuLiivan and Car. 
VoretLtin (Proc. Amer. Soc. Biol. Chem., 1915, xvii.; J. Biol. 
Chem., 1916, 24)—On extracting wheat bran with 90—95% 
alcohol and removing the alcohol in a vacuum at 50°, a brownish- 
yellow lipoid mass is obtained, which is soluble in chloroform and 
ether. After hydrolysis with acid, a vitamine fraction possessing 
strong anti-neuritic properties is obtained. The vitamine is, how- 
ever, not a constituent of a lipoid, because it is the aqueous layer 
formed after shaking the original lipoid mass with water and ether, 
which alone yields on hydrolysis a fraction possessing anti-neuritic 
properties. Apparently, the anti-neuritic material is either dis- 
solved in, or mixed with, the lipoid or is in easily separable com- 
bination with it. H. W. B. 


Influence of Age and Treatment with Liquid Air on the 
Sugar-content of Potatoes. H. I. Warerman (Chem. Weekblad, 
1916, 18, 122—127).—The starch of potatoes which have been 
cooled by immersion in liquid air is not converted into sucrose by 
drying at 40°. A. J. W. 


Sugar Beet and Potato Tyrosinase. M. Gonnermann (Chem. 
Zeit., 1916, 40, 127—-128).—Tyrosinase from potatoes agglutinates 
blood corpuscles, and when boiled with dilute acids the solution 
remains clear, indicating the absence of saponin. 

Tyrosinase from sugar-beet, on the other hand, is shown by its 
hemolysing action on blood to contain saponin. For this reason a 
solution of sugar-beet tyrosinase shows a feebler reaction with 
ferrous sulphate and catechol than a solution containing the same 
amount of tyrosinase from potatoes. N. H. J. M. 


Acid Soils and the Effect of Acid Phosphate and other 
Fertilisers on them. 8. D. Conner (J. Ind. Eng. Chem., 1916, 
8, 35—40).—The various acid constituents of soils exhibit different 
degrees of acidity with different bases, and even with the same 
base when free or combined with different acids. The acidity which 
develops when acid soils are treated with normal salt solutions is 
probably due to chemical action, and not to selective adsorption ; 
if aluminium silicates are treated with potassium hydroxide solu- 
tion, heat is developed in the case of hydrogen silicates, but not 
with normal silicates, indicating a chemical rather than a physical 
reaction. The acidity of aluminium silicates is in proportion to 
the ratio of Al,O, to SiO,, and also to the water of constitution; 
the greater the proportion of water in the silicate the more acid 
is the reaction. Heating diminishes the acidity of aluminium 
hydrogen silicates, the reaction of the compound being neutral 
when all the water has been expelled; the same effect is noticed 
when acid soils are ignited. The harmful acidity of soils is due 
chiefly to the presence of toxic acid salts of aluminium and iron 
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the addition of soluble fertiliser salts (nitrates, chlorides, or sul- 
phates) to acid soils increases the quantity of soluble aluminium 
and iron salts. Soils which have been treated for twenty years 
with acid phosphate show less acidity than do soils which have not 
been so treated; acid soils and silicates treated in the laboratory 
with acid phosphate show less soluble acidity than the untreated 
soils and silicates. The reduction of soil acidity by acid phosphate 
is probably due to the action of soluble phosphoric acid on the 
iron and aluminium salts, non-acid compounds being formed. A 
method proposed for the estimation of the acidity of soils depends 
on the hydrolysis of ethyl acetate. The soil is mixed with 5% ethyl 
acetate solution, and after a definite period, say, eighteen hours, a 
portion of the solution is titrated with alkali solution ; the titration 
is repeated at definite intervals, and the value of the velocity con- 
stant is calculated from the equation K=IJ/tlog,a/a—z. 
WwW. er & 


Studies on Soils. I. Basic Exchange. [Frank E. Rice 
(J. Physical Chem., 1916, 20, 214—227).—When a soil is shaken 
with a neutral salt solution, part of the cation of the salt is removed 
by the soil and other bases are given up to the solution in exchange. 
The extracts are generally acid to phenolphthalein, and there is 
much uncertainty as to whether this acidity is due to adsorption by 
the soil of excess of base, leaving an equivalent quantity of acid 
in solution, or to the presence of a hydrolysed salt. 

Experiments were carried out in which thirty-three different soil 
samples of 1 gram were shaken with 100 c.c. of normal potassium 
nitrate solution, left overnight, and filtered. The filtrates were 
examined by determination of hydrogen-ion concentration, before 
and after boiling, by Sérensen’s method; titration with N/50- 
NaOH ; qualitative determination of bases present; and determina- 
tion of the lime requirement by the Veitch method. Calcium and 
magnesium were always found in solution; aluminium in the more 
acid extracts; manganese sometimes, but iron never. An examina- 
tion with respect to hydrogen-ion concentration of solutions of 
nitrates of Ca, Mg, Mn, and Al showed that only the aluminium 
nitrate solution behaved like the soil extracts in being strongly 
acid and in showing after boiling an increased acidity, returning 
slowly to its original value. The conclusion is drawn that the 
acidity of the extract is due to the presence of a hydrolysed alumin- 
ium salt and, from similar considerations, that no excess, either of 
acid or base, can be present. In rare cases excess acid or base may 
be found when it is present as such in the soil, but this is never 
to be attributed to selective adsorption by the soil. 

The infertility of acid soils is probably due to the presence of 
loose combinations of the weaker bases, such as alumina, and not 
to the presence of true “acid hydrogen.” E. H. R. 
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Does Acetylene Act on Metals? H. Reckiesen and Jou. 
ScnerBeR (Chem. Zeit., 1916, 40, 325. Compare A., 1915, i, 113). 
—Although pure acetylene 1s without noticeable action on metallic 
copper, the latter is attacked by crude acetylene, with the forma- 
tion, among other substances, of copper acetylide, which renders the 
deposit feebly explosive. As the copper acetylide is apparently 
completely protected by a coating of sulphide, acetylene could not 
be detected by boiling it with hydrochloric acid until, after pro- 
longed treatment, the greater part of the sulphide had gone into 
solution. G. F. M. 


Properties of Certain Chloro-hydrocarbons. SosaLe Gara.a- 
pury Sastry (J. Soc. Chem. Ind., 1916, 35, 450—452. Compare 
this vol., ii, 188).—Tetrachloroethane is decomposed to a slight 
extent on boiling with water, with formation of hydrogen chloride. 
A similar decomposition occurs with sodium acetate solution, and 
when concentrated aqueous potassium hydroxide is employed, 
conversion into trichloroethylene to the extent of about 50% is 
observed. This change is nearly quantitative when the chloro- 
hydrocarbon is treated with alcoholic potassium hydroxide or 
with sodium ethoxide, but in these cases the trichloroethylene 
forms a constant boiling mixture with the alcohol, and is isolated 
by washing and drying over calcium chloride. Tetrachloroethane 
reacts violently with solid potassium hydroxide, with formation of 
dichloroethylene, trichloroethylene, and perchloroethylene, and 
evolution of a spontaneously inflammable gas, probably chloro- 
acetylene. Pentachloroethane behaves similarly to tetrachloro- 
ethane when treated with the above reagents. s-Dichloroethylene 
is not acted on by solid or aqueous alkali hydroxides, but alcoholic 
potassium hydroxide decomposes it, with formation of chloro- 
acetylene. Trichloroethylene is also relatively stable towards solid 
and aqueous alkalis. G. F. M. 


Rearrangement of isoButyl: Bromide into éert.-Butyl Bromide. 
A. Micuart, E. Scuarr, and K. Vorer (J. Amer. Chem. Soc., 
1916, 38, 653—675).—A large number of observations on the 
isomerisation of isobutyl bromide has again been made, on this 
occasion great care being taken to obtain a specimen with a high 
degree of purity (compare A., 1911, i, 250; 1912, i, 822). The 
best ¢sobutyl alcohol was purified through its boric ester and con- 
verted into the bromide by reagents of the purity required for 
atomic weight determinations. 

The most remarkable fact is established that really pure isobutyl 
bromide is an unstable substance in the liquid phase, some speci- 
mens yielding as much as 81°6% of the tertiary bromide on heat- 
ing at 142° for three hours. In fact, it should only be distilled 
under reduced pressure; a pure specimen boiled at 91°1—91°25°/ 
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755°5 mm., whilst sharp and constant boiling points are only 
obtained with less pure products. The behaviour of such impuri- 
ties as ditsobutene, iso- and tert.-butyl alcohol, as negative cata- 
lysts of the transformation, that is, as stabilising agents, is con- 
firmed, but special search was made for accelerators. Jena 
“Geraete” glass has a much greater positive influence than other 
varieties, and as zinc is the only exceptional constituent of this 
glass, it may be the active agent, for zinc bromide in the propor- 
tion of 0°0001% doubles the amount of the rearrangement. 
Mercuric chloride is also a powerful positive catalyst. Air has a 
feeble, positive effect. 

The very pure product also undergoes rearrangement in the 
gaseous state to a greater extent than hitherto observed. One 
preparation gave about 2°7% of the tert.-bromide after heating 
for three hours at 100° and 53°5% after half an hour at 184°. 
At the latter temperature, however, tsobutyl bromide suffers dis- 
sociation to the extent of about 50%, so that the rearrangement 
may partly be due to this; but below 142°, at any rate, trans- 
formation must be intramolecular. Strange to say, the rearrange- 
ment in the gaseous condition is not accelerated by any of the 
catalysts which are so active towards the liquid substance. As 
an explanation of the greater tendency to rearrangement in the 
liquid state, it is suggested that the change probably goes on in 
associated molecules with greater energy-content than the gaseous 
molecules. J.C. W. 


Decomposition of Methyl Alcohol by Heated Copper. C. 
Mannicu and W. Gettmann (Ber., 1916, 49, 585—586).—Accora- 
ing to Sabatier and Senderens (A., 1903, i, 453), methyl alcohol is 
decomposed by hot copper into formaldehyde and hydrogen. On 
attempting to apply this observation to the detection of methyl 
alcohol, the authors noticed that the intensity of the formaldehyde 
reaction does not correspond with the volume of hydrogen evolved. 
Further investigation has shown that at 240—260° the evolved 
gas consists of hydrogen with 10—12% of carbon monoxide, corre- 
sponding with the decomposition of about one-seventh of the 
primarily formed formaldehyde. <A _ large proportion of the 
formaldehyde is polymerised to methyl formate, which is readily 
isolated in the pure state by fractionating the product of the 
reaction. H. W. 


Mechanical Purification of Alcohol by Paraffin. <A. Pou. 
(Chem. Zentr., 1916, i, 44; from Deut. med. Woch., 41, 1373). 
—Alcohol containing suspended substances, such as dust, can be 
purified by adding a drop of paraffin, which will retain the dust. 
Other liquids lighter than paraffin can be purified in a similar 
manner. N. H. J. M. 


Oxidation of Ethyl Alcohol by means of Potassium Per- 
manganate. Witti1am Lioyp Evans and Jesse E. Day (J. Amer. 
Chem. Soc., 1916, 38, 375—381)—The authors are making a 
systematic study of the oxidation of alcohol and similar compounds 
by neutral or alkaline permanganate, particularly with a view to 
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determine the effect of temperature and concentration of alkali 
on the character and relative amounts of the products formed. 
The present series of experiments at 50° will be followed by others 
at 25° and 75°, and the discussion of the results will then be 


presented. J.C. W. 


Preparation of Iododihydroxypropane. FARBWERKE VORM. 
MetstEr, Lucius & Brinine (Eng. Pat., 1915, 8488; from J. Soc. 
Chem. Ind., 1916, 35, 489).—Jododihydrozy propane is obtained as 
a viscous oil, which eventually solidifies to form crystals of m. p. 
48—49°, by treating a-chlorohydrin with an alkali or alkaline 
earth iodide, preferably in absence of light. The compound is 
readily soluble in water and alcohol, and is of therapeutic value 
as a substitute for potassium iodide and organic iodine compounds. 


G. F. M. 


Partial Acylation of the Polyhydric Alcohols and Sugars. II. 
Emit Fiscuer and Cuartorre Runp (Ber., 1916, 49, 88—105. 
Compare A., 1915, i, 118).—An extension to erythritol and dextrose 
of the earlier method for the conversion of dulcitol and mannitol 
through the acetone derivatives into partly benzoylated com- 
pounds. 

Erythritolmonoacetone, CyH,O,(CsH,), leaflets, m. p. 75—76°, 
obtainable by treating inactive erythritol with acetone containing 
25% of water and 1% of hydrochloric acid, is convertible by 
benzoyl chloride and quinoline into dibenzoylerythritolacetone, 
C,H,O,Bz,(C,H,), crystals, m. p. 70°, which can be hydrolysed with 
an acetic acid solution of hydrochloric acid, giving dibenzoyl- 
erythritol as an oily substance quite distinct from the compound 
described by Einhorn and Holland (A., 1898, i, 577). In a similar 
manner, di-p-bromobenzoylerythritolacetone, 

C,H,.O,(CsH,)(CO-C,H,Br)., 

crystals, m. p. 147—148° (corr.), was obtained and converted by 
a mixture of acetic acid and aqueous hydrochloric acid into 
di-p-bromobenzoylerythritol, which was also an oil. If the hydro- 
lysis of the di-p-bromobenzoylerythritolacetone is effected with an 
acetic acid solution of hydrogen chloride, the reaction goes further, 
acetylation occurring, with formation of di-p-bromobenzoyl-a- 
diacetylerythritol, CyH,O,Ac,(CO-C,H,Br)., crystals, m. p. 83— 
86°; an isomeric di-p-bromobenzoyl-B-diacetylerythritol, m. p. 
150—152° (corr.), can be obtained by the acylation of crystalline 
diacetylerythritol (see below) with bromobenzoyl chloride and 
quinoline at 65°. 

Erythritolacetone can also be acetylated by means of acetic 
anhydride and pyridine at room temperature, the resulting 
diacetylerythritolacetone, CyHgO,Ac.(CsH,), being a mobile, 
colourless oil, b. p. 115—120°/0°2 mm., the hydrolysis of which 
with cold WV /2-hydrochloric acid yields diacetylerythritol as a mix- 
ture of a syrupy form with a crystalline isomeride, m. p. 89—91°, 
partial isomerisation evidently occurring during the acetylation or 
the hydrolysis; it is the crystalline isomeride which yields the 
di-p-bromobenzoyl derivative described above. 

r2 
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If dextrosediacetone is heated with pbromobenzoy] chloride and 

quinoline at 70°, p-bromobenzoyldextrosediacetone, 

é, C,H,0,(C,H,).*CO-C,H,Br, 
is obtained as microscopic prisms, m. p. 79—80°, [a]? —49°2° in 
acetone; this is hydrolysed by hydrochloric acid in acetic acid 
solution, giving amorphous p-bromobenzoyldeztrose, 
which shows mutarotation. 

By treatment with benzoyl chloride and quinoline, powdered 
dextrosemonoacetone is converted into tribenzoyldextroseacetone, 
C,H,O,Bz,(C,H,), colourless needles, m. p. 119—120° (decomp.), 
{a]> —91°9°, which on hydrolysis with a mixture of hydrochloric 
acid and acetic acid yields tribenzoyldextrose, C,H,O,Bzs, as a 
viscous oil; this combines with carbon tetrachloride, giving an 
additive compound, Cy,H,,04,CCl,, which sinters above 65°, decom- 
poses above 80°, and in alcoholic solution shows marked mutarota- 
tion. Tribenzoyldextrose can easily be reconverted into its parent 
tribenzoyldextroseacetone; it also yields a semicarbazone, and 
reduces Fehling’s solution. 

When mannitol is treated with acetone and aqueous hydrochloric 
acid, the product contains not only mannitoltriacetone, but also 
B-mannitoldiacetone, C,H,,O,(CgH,)2, needles, m. p. 123—124°, 
which is quite distinct from the a-mannitoldiacetone of Irvine and 
Paterson (T., 1914, 105, 908), and exhibits a very feeble levo- 
rotation in aqueous solution. 

A more convenient method for the preparation of the acetone 
derivatives of glucose is now described (compare Fischer, A., 1895, 
i, 441; Irvine and Scott, T., 1913, 103, 569). Instead of taking 
a-glucose, B-glucose (Behrend, A., 1907, i, 481; 1911, i, 14) is 
treated with excess of acetone and a little hydrochloric acid at 
the ordinary temperature, when dextrosediacetone is obtained in 
good yield, m. p. 110—111° (corr.), [a] —18°4°, from which 
dextrosemonoacetone, m. p. 161—162°5° (corr.), [a]> —11°82° (in 
water), can be produced by partial hydrolysis with very dilute 
hydrochloric acid at 50°. This marked difference between the 
behaviour of a- and B-glucose towards acetone appears to indicate 
that the acetone compounds are derived from A-glucose. 

D. F. T. 


Partial Acylation of Polyhydric Alcohols and Sugars. III 
Emit Fiscner and Max Bereomann (Ber., 1916, 49, 289—303. 
Compare A., 1915, i, 118).—The application of the acetone com- 
pounds of dulcitol and mannitol in the preparation of partly 
acylated compounds has been extended to the salicylates and 
anisates, and a complicated series of isomerides has been found in 
the case of dulcitol. 

When dulcitol-a-diacetone is benzoylated in the presence of 
quinoline, it yields a-dibenzoyldulcitol-a-diacetone, m. p. 185—186°, 
but a monobenzoate is formed in chloroform solution. Dulcitol-8- 
diacetone is now found to yield the same compound, m. p. 
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185—-186°, when treated with benzoyl chloride in chloroform, 
quinoline, or pyridine. The a-diacetone, however, forms an 
isomeride, B-dibenzoyldulcitol-a-diacetone, if benzoylated in pyr- 
idine, and this separates in two forms from alcohol, in hair-like 
needles, m. p. 82—83°, and in many-faced, hard crystals, m. p. 
65—70°. This isomeride, if hydrolysed by a solution of hydro- 
chlorie acid in hot ethyl acetate, yields a-dibenzoyldulcitol, m. p 
210°, which the a-isomeride forms if hydrolysed in the cold. If 
the B-compound is hydrolysed in the cold it yields a mixture of 
lower melting dibenzoyldulcitols (m. p. 174—175°), which change 
partly into a-dibenzoyldulcitol on warming with the hydrolysing 
agent. 

“Both forms of dulcitoldiacetone yield a-dianisoyldulcitoldiacetone, 
C,H,0,(C;H,).(CO-C,H,-OMe)., in radiating groups of lanceolate 
needles, m. p. 146—147° (corr.), when treated with anisoyl chloride 
and quinoline at 100°, but the a-diacetone forms the isomeric 
B-dianisoyldulcitoldiacetone, microscopic lances, m. p. 116° (corr.), 
if acylated in pyridine solution. The a-compound is readily hydro- 
lysed in the cold by a 5% solution of hydrogen chloride in glacial 
acetic acid to dianisoyldulcitol, CysH,,0,(CO-C;H,-OMe),, rect- 
angular platelets, m. p. 204—205° (corr.). If dulcitol-a-diacetone 
is acylated in the cold it yields only a mono-ester, which on hydro- 
lysis forms monoanisoyldulcitol, centimetre-long, felted, snow-white 
needles, m. p. 166—167° (corr.). 

Dulcitol-8-diacetone also reacts with carbomethoxysalicoyl 
[o-methylearbonatobenzoyl] chloride in the presence of quinoline 
and chloroform to form di-o-methylcarbonatobenzoyldulcitoldi- 
acetone, CsH,O,(C;H,).(CO-C;H,-O-CO,Me),, microscopic plates or 
prisms, m. p. 138—140° (corr.). This may be hydrolysed to 
disalicoyldulcitoldiacetone (not obtained pure) by means of 
alcoholic ammonia, and then to disalicoyldulcitol, 

C,H,.0,(CO-C,H,OH),, 

microscopic needles, m. p. 219° (corr.), by the usual acid hydro- 
lysis. 

When mannitol is shaken with two molecular proportions of 
anisoyl chloride in warm, dry pyridine and chloroform it yields 
dianisoylmannitol, CgH,,0.(CO-C,H,-OMe)., in thin, quadratic 
plates, m. p. 175—176° (corr.). Similarly, it forms a di-o-acetory- 
benzoyl derivative, C,H,,0,(CO-C,H,-OAc),, colourless needles, 
m. p. 135—136° (corr.), which is easily hydrolysed by alcoholic 
ammonia to disalicoylmannitol, elongated, rectangular platelets, 
m. p. 182—184° (corr.), accompanied by a little monosalicoyl- 
mannitol, thin platelets, m. p. 148—149° (corr.). 

Mannitolmonoacetone (Irvine and Patterson, T., 1914, 105, 907) 
yields tetra-acetylmannitolmonoacetone, C,H,:C,;H,O,Acy, a viscous 
oil, b. p. 190—200° (bath)/0°3 mm., when treated with acetic 
anhydride and pyridine. 

Dulcitol-a-diacetone has been examined crystallographically by 
Steinmetz. It forms monoclinic prisms, a:}:c=0°7661:1:1°0410; 
B=93°59!. J.C. W. 
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Preparation of Esters of Trichlorobutyl Alcohol. R. 
WotrrensTEIN (D.R.-P., 289001; from J. Soc. Chem. Ind., 1916, 
35, 437—438).—The trichlorobutyl hydrogen malonate prepared 
by the usual esterification methods possesses the same analgesic 


properties as the original alcohol, without its anesthetic action. 
G. F. M. 


The Vapour Pressure of Glyceryl Trinitrate (Nitroglycerin). 
ArtTHuR MarsHat and Gorpon Peace (T., 1916, 109, 298—302). 
—According to previous measurements by the air-bubbling method, 
the vapour pressure of glyceryl trinitrate at 70° was found to be 
approximately the same as that of mercury at the same tempera- 
ture. This method has been subjected to criticism, and new experi- 
ments have accordingly been made in which the vapour pressure 
was determined by passing air through a tube containing powdered 
cordite at temperatures between 20° and 93°. The vapour pressure 
increases from 0°00025 mm. at 20° to 0°23 mm. at 90°. The rate 
of increase of pressure with the temperature is much greater than 
in the case of mercury, which at 18° has a vapour pressure of 
0°001 mm. This value was assumed for glyceryl trinitrate in 
previous calculations (P., 1913, 29, 157) of the partial pressure of 
glyceryl trinitrate in acetone solution, and the requisite corrections 
are now made. The change does not affect the shape of the partial 
pressure curve. . M. 


Nitrogenous Constituents of Brain Lecithin. J. E. Darran 
and C. G. MacArruur (J. Amer. Chem. Soc., 1916, 38, 922—930). 
—Lecithin was prepared from sheep brain and ox brain, and a 
qualitative and quantitative study made of the nitrogenous con- 
stituents of the products of hydrolysis of the different specimens. 
The lecithin used was carefully purified by a series of solutions 
and reprecipitations, the criteria of purity being (1) the absence 
of kephalin ; (2) no deposition of “white substance ” when allowed 
to remain in ethereal solution. The lecithin was hydrolysed by 
heating with 3% hydrochloric acid or 1°6—5% potassium hydroxide 
solution for fifteen to twenty hours under reflux in the absence of 
air. From the products of hydrolysis aminoethyl alcohol was 
isolated, and characterised by preparing its picrolonate and auri- 
chloride. For the quantitative study, the lecithin was further 
purified by emulsification with water, followed by flocculation with 
dilute hydrochloric acid. It was then hydrolysed with hydrochloric 
acid, the fatty acids being filtered off, washed three times with 
dilute hydrochloric acid, and the nitrogen content of the precipitate 
determined, this being “residue” nitrogen. The filtrate was 
evaporated to dryness on a water-bath, the residue being taken up 
with water and made up to 50 cc. In 10 cc. of this the total 
filtrate nitrogen was estimated. In another 10 cc. amino- 
nitrogen was estimated in van Slyke’s apparatus, this indicating 
the amount of aminoethyl alcohol present. From a third 10 c.c. 
the choline was precipitated as its platinichloride, and the nitrogen 
estimated in the precipitate. In a fourth 10 c.c. the ammonia 
nitrogen was estimated by Denis’s method (compare A., 1911, ii, 
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163), and in the last 10 c.c. amino-acid nitrogen was estimated by 
Kober’s method (compare A., 1913, ii, 990). 

Both sheep- and ox-brain lecithins have about the same nitrogen 
distribution when freshly prepared. Of the total nitrogen, about 
15% is residue or unhydrolysed nitrogen, whilst the hydrolysed or 
soluble nitrogen, which is about 85% of the total, is present about 
one-half as choline and the other half as aminoethyl alcohol. There 
is but little amino-acid nitrogen in lecithin, thus differentiating 
it from kephalin, and the very small, variable amount of ammonia 
nitrogen present is probably due to contamination from outside 
sources. 

In what form the residue nitrogen is present is not yet known, 
but it apparently represents a substance having about the same 
solubilities as lecithin proper, and attached to it by chemical 
combination or adsorption so firmly that no known method of 
purifying lecithin removes it. W. G. 


Uranyl Formate. Arno Mi.urr (Zeitsch. anorg. Chem., 1915, 
93, 267—270).—A slightly acid solution of uranyl nitrate is 
warmed to 80—90° and mixed with hydrogen peroxide. The pre- 
cipitate is washed and mixed with an excess of formic acid at 
90—100°. The reaction is usually incomplete, but may be made 
complete and instantaneous by the addition of a little platinised 
asbestos. The solution is then concentrated under reduced 
pressure, and finally evaporated in a vacuum over potassium 
hydroxide and sulphuric acid. Greenish-yellow, hard crystals of 
uranyl formate, UO,(HCO,),,H,O, are obtained. The crystals lose 
their water completely at 110°, becoming greyish-green. The salt 
is readily soluble in methyl alcohol or water. It yields a basic 
salt, UO(OH),(HCO,), on evaporating the solution under atmo- 
spheric pressure. The crystals darken in light. C. H. D. 


Lanthanum Acetate and its Hydrolysis. K. A. VEsTERBERG 
(Zeitsch. anorg. Chem., 1916, 94, 371—376).—The metallic 
acetates crystallise with 4H,O or less. The number with 4H,O 
includes the iron group, and also the rare earths. Various state- 
ments have been made regarding lanthanum acetate. It is now 
found to contain 14H,O, of which 4H,O is lost at 100°. At 18°, 
100 grams of water dissolve 20°43 grams of the anhydrous acetate. 

The hydrolysis of the acetate has been determined by extracting 
the neutral solution in water with ether, and titrating the acid 
in the ether. A W/5 solution is hydrolysed to the extent of 
0°31%, and a W/10 solution to 0°29%. The strength of lanthanum 
hydroxide as a base is comparable with that of ammonium 
hydroxide. C. H. D. 


Hardening of Fats by the Catalytic Absorption of Hydrogen. 
G. Frericus (Arch. Pharm., 1915, 253, 512—573).—According to 
Erdmann (A., 1913, i, 701; 1915, i, 770), the reduction of nickel 
oxide by means of hydrogen in presence of an oil is arrested at 
the formation of a suboxide capable of yielding hydrides of nickel 
oxide, and thus of serving as a carrier of hydrogen to the oil. 
The author traverses the evidence advanced in support of this 
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hypothesis. That metallic nickel is formed when nickel oxide or 
other nickel compound brings about the hardening of a fat is 
shown (1) by the electrical conductivity of the catalytic mass, and 
(2) by the formation of nickel carbonyl when the mass is treated 
with carbon monoxide, even at 30° (compare Meigen and Bartels, 
A., 1914, i, 482; Normann and Pungs, A., 1915, ii, 159; Siegmund 
and Suida, A., 1915, ii, 626). The failure of Erdmann and his 
collaborators to detect metallic nickel by means of the electrical 
conductivity is due solely to contamination of the mass by nickel 
salts of fatty acids, etc. The author regards the presence of free 
metal as indispensable to the hardening of fats. Tt. BP. 


Aliphatic Tertiary a-Hydroxy-acids. Hans Maratmann (Chem. 
Zentr., 1915, ii, 1178; from Arbeit. Pharm. Inst. Univ. Berlin, 
1914, 11, 107—129).—The following hydroxy-acids were prepared 
from the corresponding ketones by the intermediate formation of 
nitriles with ammonia and hydrocyanic acid. 

Methylnonylglycollic acid |B-hydroryundecane-B-carborylic acid], 
colourless crystals, m. p. 46° (copper salt; lead salt; zine salt; 
anilide, leaflets, m. p. 72°; p-toluidide, leaflets, m. p. 85°). Methyl- 
octylglycollic acid [B-hydrorydecane-B-carborylic acid], colourless 
needles, m. p. 41°, which yields salts similar to those of the pre- 
ceding acid. Methylheptylglycollic acid [B-hydroxynonane-B- 
carboxylic acid], colourless needles, m. p. 38°; the salts resemble 
those of the first acid; anilide, colourless leaflets, m. p. 86°; 
p-toluidide, leaflets, m. p. 101° Methylhexylglycollic acid 
[B-hydroxyoctane-B-carborylic acid], colourless needles, m. p. 36°; 
anilide, colourless leaflets, m. p. 85°; p-toluidide, m. p. 99°. This 
acid when heated with 50% sulphuric acid underwent the general 
fission, giving the original ketone and formic acid; on reduction 
it yielded the original ketone, and also B-methyloctoic acid, 
C,;H,,*CHMe-CO,H ; when converted into the strychnine salt, m. p. 
118°, it was resolvable into its optical components. 

The acids were all optically inactive; on oxidation they gave 
carbon dioxide, water, and the original ketones, but acetylation 
could not be effected. Distillation was possible without decomposi- 
tion at the ordinary pressure. D. F. T. 


Action of Oxalic Acid on Crystallised Sodium Sulphate. 
E. Koun-Asrest (Ann. Falsif., 1916, 9, 68—69).—If a mixture of 
oxalic acid and crystallised sodium sulphate is kept in a closed 
bottle for twenty-four hours, partial liquefaction occurs, and 
considerable quantities of sodium hydrogen oxalate and sodium 
hydrogen sulphate are formed. For instance, a mixture of 300 
grams of sodium sulphate and 80 grams of oxalic acid yielded a 
liquid containing 80 grams of sodium hydrogen sulphate, 3°3 grams 
of sodium hydrogen oxalate, and 105 grams of water, whilst the 
remaining crystalline magma contained 117 grams of sodium 
= and sodium hydrogen sulphate and 91°2 grams of sodium 
hydrogen oxalate. Owing to the relative insolubility of the sodium 


hydrogen oxalate, this salt may be separated readily from the 
sodium hydrogen sulphate, etc. W. P. S. 
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Barium Oxalate. W. (Ecusner_pr Coninck (Bull. Soc. chim., 


‘ 1916, [iv], 19, 110—111).—Neutral barium oxalate can be obtained 


in the form of four different hydrates, namely, the tri-, di-, mono, 
and hemi-hydrates. The optimum temperature of reacting solutions 
for the trihydrate is 8—10°, for the dihydrate 22—25°, and for 
the monohydrate 15—18°. The mono- and di-hydrates are gener- 
ally precipitated simultaneously, and thus it is unsatisfactory to 
estimate oxalic acid as barium oxalate. The hemihydrate is 
obtained by the action of a boiling solution of oxalic acid on 
barium carbonate or nitrate. 

Barium hydrogen oxalate only exists as the dihydrate, 
Ba(HC,O,),,2H,0. W. G. 

The Changes Produced by Time in Officinal Magnesium 
Citrate. E. Licer (J. Pharm. Chim., 1916, [vii], 13, 209—214).— 
‘ne author has determined the amount of matter not soluble in 
two volumes of water at 70° in a number of samples of officinal 
magnesium citrate, some of which had been kept one year and 
others sixteen years. The results show (1) that in the prepara- 
tion of magnesium citrate, using a temperature only as high even 
as 50°, tends to favour the transformation of the very soluble 
citrate into the less soluble citrate; (2) this change occurs during 
the first year, the salt having then attained an equilibrium, which 
it keeps for several years. The change which occurs is the trans- 
formation of some of the heptahydrate into the tridecahydrate, 
without the formation of any of the monohydrate. 

Pure magnesium citrate, prepared by mixing boiling alcoholic 
solutions of magnesium acetate and citric acid, does nct undergo 
any change with time, being entirely soluble in two volumes of cold 
water one year after its preparation. W. G. 


Formation of Formaldehyde and other Organic Substances 
from Formic Acid. I. Auto-reduction of Formates. K. A. 
Hormann and K. Scuumpett (Ber., 1916, 49, 303—317).—TIf, as is 
generally assumed, the photosynthesis of carbohydrates in plants 
involves the production of formaldehyde from carbon dioxide and 
water, the question must be asked, What is the mechanism of this 
primary process? The direct scission of carbonic acid, thus, 
H,CO,=CH,0 + O,, seems to be improbable, and the authors incline 
to the view that water is first broken down under the influence of 
light into oxygen, which escapes, and hydrogen, which reduces the 
carbon dioxide, first to formic acid and then to formaldehyde. 
These reactions should therefore be attempted in the laboratory. 
Already it has been shown that the reduction of carbon dioxide 
(or hydrogen carbonates) by gaseous hydrogen may even be of 
technical possibility (compare Bredig, A., 1914, i, 377), but the 
subsequent reduction to formaldehyde has not been very promis- 
ing. Catalysed auto-reduction of formic acid leads almost entirely 
to the production of carbon monoxide, carbon dioxide, hydrogen, 
and water, whilst the thermal decomposition of calcium formate 
proceeds mainly in the direction Ca(CO,H),=CaCO, + H,+CO. 
In connexion with some work on the separation of erbium earths, 

r* 
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however, the authors have discovered that most of the rare earth 
formates yield formaldehyde on heating, and have made many 
interesting observations on formates in general. 

The powdered formates were mixed with an excess of silica and 
heated at 450—500°, with a current of moist carbon dioxide stream- 
ing over the surface in order to neutralise alkaline oxides and to 
sweep out the products. Any distillates were tested qualitatively, 
and formaldehyde was estimated by titration with iodine, whilst 
carbon monoxide and hydrogen were directly estimated in the gases 
and methane was found by difference. The yield of formaldehyde 
rose in the order Ni, Fe, Mn, rare earths, Cu, Th, Na, K, U, Zn, 
Mg, Ca, Ba, Li, but was considerably masked by the production of 
empyreumatic substances in the case of Zn, Mn, Mg, Ca, Ba, and 
the alkalis. Nickel formate gave free nickel, CO, H,, and CH,; 
ferrous formate gave ferrous oxide, CO, H,, CH,, and a trace of 
formaldehyde; didymium formate gave CO, H,, CH,, and form- 
aldehyde (1°4% of the theoretical); praseodymium and neodymium 
formates behaved similarly ; cerium formate gave a carbonate, CO, 
H,, CH,, and formaldehyde (1°1%); erbium formate gave a pink 
oxide, CO, H,, CH,, and formaldehyde (1°5%); yttrium and 
lanthanum formates behaved similarly ; thorium formate gave CO, 
H,, CH,, and formaldehyde (1°7%), and, like other rare earths, 
traces of methyl alcohol; copper formate gave the free metal, 
CO, H,, CH,, and formaldehyde (1°7%); manganese formate gave 
manganous oxide, a little carbon, CO, H,, CH,, and formaldehyde 
(1°6%) ; uranyl formate gave U,0,, CO, H,, CH,, and formaldehyde 
(3°1%), and was, moreover, observed to decompose, yielding form- 
aldehyde, when its aqueous solution was exposed to the light; zinc 
formate gave the oxide, CO, H,, CH,, and formaldehyde (4°3%). 
Magnesium formate gave the oxide, carbon, CO, H,, CHy, and 
371% of formaldehyde; calcium formate gave the carbonate, 
carbon, CO, H,, CH,, 7°2% of formaldehyde, and much acetone and 
methyl alcohol; barium formate behaved similarly, giving 15°6% 
of formaldehyde and much empyreumatic matter ; lithium formate 
gave dense, white fumes and much carbon, furan derivatives, 
pyruvic acid, methyl alcohol, acetone, CO, H,, CH,, and 10°2% of 
formaldehyde; sodium and potassium formates gave an almost 
theoretical yield of the gases. 

In the case of lithium formate, about 60% of the compound had 
given organic derivatives. This result is remarkably influenced by 
mixing the salt with other formates. For example, equal quanti- 
ties of lithium formate and nickel formate yielded no form- 
aldehyde and gave an almost quantitative amount of the gaseous 
products. Nickel formate decomposes first, however, leaving finely 
divided nickel, and this catalyst causes the lithium formate to 
decompose in quite another way. 

These complicated thermal decompositions can be explained if it 
is accepted that the first step will be the displacement of hydrogen 
atoms in the molecule, which may lead to four different results. 
I. Two hydrogen atoms may combine, leaving an oxalate, which 
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may then give carbon dioxide and the metal or a carbonate and 
o~ 
carbon monoxide, thus, MO,CH HCO,M. This will occur when the 


metal has a large atomic volume and/or a great affinity for oxygen, 
for example, Na, K, Cu, Pb, Ni. II. Hydrogen may wander from 
one carbon atom to another, and so displace a -OM group, with the 
result that a carbonate and formaldehyde (or equal volumes of 
carbon monoxide and hydrogen) will be formed, thus, 


MO,CH MOCHO. This will be most easily accomplished in the 
4 

case of multivalent metals, for only one oxygen linking will need 

to move. Most of the above salts illustrate this. III. The pro- 

duction of ring compounds and empyreumatic substances is due to 

the decomposition of intermediately formed basic glyoxylates. In 

order to lead to these, a hydrogen atom wanders to a doubly-linked 


—. 
oxygen, and two carbon atoms then unite, thus, MO,CH OCHOM. 
ba atl 


This will be promoted when the metal is strongly basic and multi- 
valent, and_ is illustrated by Li, Ba, Ca, and Mg formates. 
IV. These decompositions would yield CO: H, in no greater propor- 
tion than 1:1, whereas in the cases of Li, Mg, Ba, and Th formates 
it is four to ten times as great. The production of extra carbon 
monoxide would follow the transference of hydrogen to the oxygen 


~~. 
atom attached to the metal, thus, OCH OM. Thecurrent of carbon 
dioxide admitted in the experiments would be favourable to such 
a decomposition in the case of strongly basic oxides, and excessive 
carbon monoxide was indeed found in the cases of Li, Mg, Ba, rare 
earths, Na, K, U, Ca, Mn, Fe, Ni, Pb, Zn, Cu, in descending 
order. From a measure of the CO:H, ratio, therefore, it is 
possible to determine approximately to what extent the decomposi- 
tion follows scheme IV. compared with the other possibilities. 
Lithium formate decomposes, for example, nearly five times as 
much in this direction as in the others. J.C. W. 


The Wagner-Saytzeff Reaction with Olefinic Aldehydes. 
C. J. Enxtaar (Ber., 1916, 49, 211—213).—An impure form of 
A-heptadien-d-ol has already been obtained (A., 1913, i, 330), and 
the author has now been able to prepare this compound in a pure 
condition by the action of allyl bromide and zine wool on croton- 
aldehyde in ethereal solution under an atmosphere of carbon 
dioxide. 

Pure Aheptadien-d-ol has b. p. 156—156°7°/765 mm. 
(decomp.), D\** 0°8668, m, 1°45527. It undergoes atmospheric 
oxidation when warmed, and when heated with potassium hydrogen 
sulphate a molecular proportion of water is lost smoothly. The 
crotonaldehyde used in its preparation had b. p. 102°2—102°5?: 


762 mm., D?* 0°8477, n, 1°43620. 
r* 
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Tiglic aldehyde and methylethylacraldehyde also can be made 
to undergo a similar reaction with production of alcohols. 
D. F. T. 


Hydroxymethylenebutanone and a New Method of Prepara- 
tion tor Hydroxymethylene Compounds. Orro Diets and 
Konrad Inpere (Ber., 1916, 49, 158—164).—Azibutanone, 
N,-CAcMe (Diels and Pflaumer, A., 1915, i, 127), resembles diazo- 
methane in its chemical behaviour and reacts with formaldehyde 
in aqueous solution, yielding hydroxymethylenebutanone and 
nitrogen; the same hydroxymethylene compound is more con- 
veniently obtained by Claisen’s method by the interaction of methyl 
ethyl ketone and ethyl formate in ethereal solution in the presence 
of sodium ethoxide. 

Hydroxymethylenebutanone, COMe-CMe:CH-OH, forms volatile, 
colourless leaflets of a sweet, rancid odour, m. p. 73°, b. p. 145—147° 
(slight decomp.); it gives a permanganate colour with ferric 
chloride in aqueous solution, and yields a copper salt, deep green 
prisms, m. p. 157—158°, a hydrochloride, C;H,0,,HCI, tablets, 
decomp. near 107°, and reacts with aniline, ammonia, pheny]- 
carbimide, and hydrazine; the first of these reagents produces an 
anil, needles, m. p. 125—126°, whilst with the last there is obtained 
the 4:5-dimethylpyrazole already described by Wallach and 
Wienhaus (A., 1904, i, 104). 

Condensation of the hydroxymethylenebutanone with benz- 
aldehyde in hydrochloric acid solution yielded the hydrochloride, 
C,,H,,OCI, colourless leaflets, m. p. 158—159°, of a substance, prob- 
ably dibenzylidenebutanone, whilst the product in hydrobromic 
acid solution is the corresponding hAydrobromide, C,,H,,OBr, 
prisms, m. p. 149—151°. When heated at 140° in a vacuum 
desiccator over potassium hydroxide, each of these salts is con- 
verted into an uncrystallisable, deep yellow syrup, but it is un- 
certain whether this is the free dibenzylidenebutanone. Of the 
possible structures, 

CHPh:CH-CO-CMe:CHPh and CHPh:CAc-CH:CHPh, 
the former is considered more probable for the expected dibenzy]- 
idenebutanone. D. ¥. FT. 


The Réle of Atmospheric Oxygen in the Oxidation of 
Dextrose with Potassium Permanganate in the Presence of 
Varying Amounts of Alkali. The Products’ of Oxidation. 
Epear J. Witzemann (J. Amer. Chem. Soc., 1916, 38, 150—161). 
—During a study of the oxidation of propylene glycol (A., 1912, 
i, 743) it was noticed that sometimes only 80% of the theoretical 
amount of permanganate was required for complete oxidation. 
The extra oxidation was not due to the reduction of the man- 
ganese dioxide, however, but to the participation of atmospheric 
oxygen. A series of oxidations of dextrose in the presence of 
varying amounts of potassium hydroxide has now been carried 
out, and these show with precision the proportions of the end- 
products formed and the extent of the participation of the atmo- 
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spheric oxygen, be it to oxidise any manganous oxide or in a direct 
attack on the sugar. 

The greatest deficit in the amount of permanganate required, 
that is, the greatest participation of the air, occurs with a con- 
centration of alkali of about 0°1NV. Carbon dioxide and oxalic 
acid are the sole end-products, and the proportion of the latter 
rises rapidly from none to a large amount with a small range of 
increase in alkalinity. The proportion of oxalic acid is not solely 
a question of the initial concentration of alkali, however, but 
depends on the maintenance of the alkalinity. This is because 
only the normal potassium oxalate is stable in the presence of 
permanganate ; the acid and the acid salt cannot persist. 

J. C. W. 


Preparation of Acetylbromoglucose. Emm Fiscner (Ber., 
1916, 49, 584—585).—Acetylbromoglucose is most conveniently 
prepared according to the following process: powdered, crystalline, 
anhydrous dextrose (200 grams) is heated on the water-bath with 
anhydrous sodium acetate (100 grams) and acetic anhydride 
(1 litre). Complete solution should be attained in thirty minutes. 
The heating is continued for two hours longer, and the product 
poured into ice-water (4 litres). The crude 8-penta-acetylglucose 
is crushed, filtered, treated with water until free from acetic 
anhydride, and crystallised from 96% alcohol. It is then suffici- 
ently pure for further operations, the yield being 74%. 

For conversion into acetylbromoglucose, the penta-acetate (150 
grams) is treated with the commercial solution of hydrogen bromide 
in glacial acetic acid (300 grams) for two hours at the ordinary 
temperature; chloroform (600 c.c.) is added, and the mixture 
poured into ice-water (2 litres). The chloroform layer is separated, 
the aqueous portion shaken with a further portion of chloroform 
(150 ¢.c.), and the united chloroform extracts washed with water 
1 litre). After dehydration over calcium chloride, the chloroform 
solution is greatiy concentrated under diminished pressure, and the 
residue gradually treated with light petroleum, whereon acetyl- 
bromoglucose separates in long needles. It is further purified by 
rapid recrystallisation from amyl alcohol (75 c.c.), washed with 
light petroleum, and preserved in a vacuum over soda-lime. The 
pure product can be preserved unchanged for months, whilst the 
impure substance becomes coloured fairly rapidly and slowly 
undergoes extensive change. 


The Phosphoric Acid in Starch. Joun H. Norrurop and 
J. M. Netson (J. Amer. Chem. Soc., 1916, 38, 472—479).—Samec 
(A., 1914, i, 930) assumed that the phosphoric acid present in 
starch was combined with the amylopectin in such a way that it 
was easily removed by hydrolysis. The present investigation has 
shown, however, that the phosphoric acid is combined in the starch 
grains, and that prolonged boiling with 10% hydrochloric acid is 
necessary in order to remove it completely. 

A potato-starch containing 0°06% of phosphorus and not more 
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than 0°1% of nitrogen was examined. When heated at 65° with 
10% hydrochloric acid until it gave no precipitate with alcohol, it 
lost about 3—5% of the total nitrogen, but a compound containing 
most of the combined phosphorus could be precipitated by adding 
much alcohol to the barium salt. Sixty kilos. of starch were 
treated and 300 grams of the barium precipitate obtained. The 
salt was converted into a solution of the acid and then ifito the 
lead salt, which appeared to be constant in composition (30°4% 
lead, 3°87% phosphorus), and from this the free acid was obtained 
as a very hygroscopic powder, [a]? +108°5°, which contained about 
5°3% phosphorus and yielded 65% of dextrose on hydrolysis. 
Apparently it consists of one molecule of maltose combined with 
one molecule of phosphoric acid and a hexitol. J.C. W. 


Crystalline Polyeaccbarides from Glycogen. Hans PrINGsHEIM 
and Sreranie Licutenstern (Ber., 1916, £9, 364—369).—The 
degradation of starch by Schardinger’s Bacillus macerans has 
already been investigated and shown to give rise to a new class 
of cyclic polysaccharides (A., 1912, 1, 832; 1913, i, 1156; 1915, i, 
382). Glycogen has now been examined in the same way. A 5% 
solution was sterilised and left with a potato culture of B. macerans 
at 37°, when it was found that fermentation preceeded at a very 
much slower rate than in the case of starch, but that the crystal- 
line degradation products were the same, namely, dextrin-6 
(B-hexa-amylose) and dextrin-a (tetra-amylose). The proportions 
of these products were different in the two fermentations, however ; 
in the case of starch it was dextrin-a to dextrin-8 as 6:1, in the 
case of glycogen 1:3. 

That the amount of starch in the added potato had no influence 
on the experiments was proved in a parallel test with maltose. No 
amyloses could be detected even by the iodine reaction, which also 
shows that if these are formed it is not by building up simpler 
sugars. J.C. W. 


Preparation of Esters of Amino-acids. Amino-acid Esters 
of Acetone-chloroform. R. Wotrrensrein (D.R -P., 289426; from 
J. Soc. Chem. Ind., 1916, 35, 438).—Amino-acid esters of trichloro- 
trimethylcarbinol (acetone-chloroform) are prepared by the con- 
densation of the monohalogen—acetic esters of that alcohol with 
secondary aliphatic amines. tert.-7richlorobutyl dimethyl- and 
diethyl-aminoacetate prepared in this way form easily soluble 
hydrochlorides which have strong soporific properties. G. F. M. 


Certain Nitrogenous Derivatives of Pimelic Acid. Ervyst 
Scumipt (Arch. Pharm., 1915, 258, 604—621. Compare this vol., 
i, 285).—The assumption that the action of methylamine on ethy] 
ae-dibromopimelate is analogous to that of ammonia and proceeds 
according to the equation 


CH,(CH,"CHBr-CO,Et), +3NH,Me = 


CH,°CH(CO-NH Me) 
CH;<cH’. CH(CO:NHMey> Me + 2HBr + 2EtOH, 


| 
j 
: 
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is not confirmed experimentally. The product obtained under the 
experimental conditions employed, when boiled with barium 
hydroxide solution, yields principally anhydrodimethylamino- 
pimelic _acid, CO,H-CH(NHMe)-CH,CHyCH,-CH<))° 
Whether this compound is formed as the methylamide, 
NHMe-CO-CH(NHMe)-CH,-CH,-CHyCH< 1) 
in the reaction or whether it results from the action of the barium 
hydroxide on the initial dimethylaminopimelomethylamide, 
CH,[CH,-CH(NHMe)-CO-NHMe},, is not yet established. 
Attempts were made to convert the initial product of the reaction 
into the hydrochloride and aurichloride, but these are difficult to 
purify and have not been obtained pure. 
Anhydrodimethylaminopimelic acid, CyH,O;No, forms white, 
needles, sometimes united to drusy masses, m. p. 195—196° 
(efferves.). The corresponding hydrochloride, m. p. 201—202° 
(efferves.), aurichloride, m. p. 190° (efferves.), platinichloride, m. p. 
215° (efferves.), and copper salt, (CyH,,0,N,).Cu,Cu0,7H,O, 
were prepared. 


N 
Dimethylaminopimelic anhydride, CH, (cH,cH<]S°) , also 


formed in this reaction, yields a hydrochloride, m. p. 224—225°, 
and an aurichloride, m. p. 189—190° (efferves.), which may be 
converted into the aurichloride described above. 

The mother liquor of the reaction products yields also another 
aurichloride, CgH,gO,;No,HAuCl,, m. p. 180—182° (efferves.), with 
previous sintering; under certain conditions this undergoes con- 
version into the two aurichlorides described above, but the reverse 
change has not been observed. The corresponding hydrochloride 
has m. p. 190° (efferves.). 

The mother liquor yields, further, a copper salt, 

C;H,N Me(CO,),Cu,5H,O, 
identical in properties and composition with that of methyl- 
piperidinedicarboxylic acid obtained by cautious oxidation of hydro- 
scopoline (A., 1909, i, 173). Examination of the free acid, its 
hydrochloride and aurichloride, confirms the identity of the two 
products, which represent 1-methylpiperidine-2 : 6-dicarboxylic acid. 

Hess and Suchier (this vol., i, 285) are trespassing on the author’s 
field of work. T. H. P. 


Synthesis of Polypeptides of High Molecular Weight from 
Glycine and /-Leucine. Emi AsprrHALpEN and ANnpor Fopor 
(Ber., 1916, 49, 561—578).—The investigation was undertaken 
with the twofold object of preparing polypeptides of high mole- 
cular weight and known constitution, which would be suitable for 
investigation of the action of definite ferments, and of determining 
the minimum molecular weight at which colloidal properties 
become manifest. In general, the polypeptides are obtained by the 
action of d-bromoisohexoyldiglycylglycyl chloride on the requisile 
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glycine derivative, and subsequent treatment of the product with 
ammonia. Especially with the higher members of the series, con- 
siderable difficulties are experienced in the separation of the com- 
plex halogen derivative from simultaneously formed bromoiso- 
hexoyldiglycylglycine, since, in contrast to the cases investigated 
by Fischer, they do not directly separate when the solutions are 
acidified, whilst, further, their solubility in alcohol is considerably 
increased in the presence of the by-product. 

Diglycylglycine, NH,*CH,*CO-NH-CH,°CO-NH:°CH,°CO,H, is 
conveniently prepared by the action of chloroacetyl chloride on a 
solution of glycine anhydride in sodium hydroxide, and subsequent 
treatment of the chloroacetylglycylglycine with 25% ammonia at 
37° for a period of not more than twenty-four hours. 

d-Bromoisohezxoylglycylglycine, shining leaflets, m. p. 130—132°, 
|a]> +47°01° in alcohol, [a]? +31°17° in water, [a]> +26°24° in 
N/10-sodium hydroxide solution, is obtained by the action of 
d-a-bromotsohexoyl chloride on glycine anhydride in the presence 
of sodium hydroxide. When treated with 25% ammonia it is con- 
verted into |leucylglycylglycine, 

CHMe,-CH,"CH(NH,)-CO-NH-CH,CO-NH-CH,°CO,H, 
[a]? +45°90°, in aqueous solution. This substance is very readily 
soluble in water, and is not salted out by saturated ammonium 
sulphate solution. It gives a bluish-violet biuret reaction. 

d-Bromoisohexoyltriglycylglycine, leaflets, m. p. 186—188°, 

[a]> +22°55° in water, [a]? +25°47° in V/10-sodium hydroxide, is 
prepared from d-bromoisohexoyl chloride and triglycylglycine, and 
is converted by ammonia into |-leucyltriglycylglycine, 

CHMe,*°CH,*CH(NH,):CO-[NH-CH,°CO]|,-NH-CH,°CO,H, 
colourless powder, [a]; + 28°14° in water. It is readily soluble in 
water, from which it is not precipitated by ammonium sulphate. 
It gives a blue biuret reaction. 

Two methods are described for the preparation of d-a-bromoiso- 
hexoylpentaglycylglyctne. In the first of these, diglycylglycine 
methyl ester hydrochloride is dissolved in methyl alcohol and 
treated with the requisite quantity of sodium ethoxide solution, 
whereby pentaglycylglycine methyl ester is obtained, from which, 
after hydrolysis, pentaglycylglycine is isolated; this, when treated 
in the usual manner, yields d-a-bromoisohexoylglycylglycine, which 
decomposes at 238—240° and has [a]? +18°19° in aqueous solution. 
In the second method, pure diglycylglycine is treated with 
d-bromoisohexoyl chloride, and the product, after thorough desicca- 
tion, is submitted to the action of phosphorus pentachloride in the 
presence of acetyl chloride; d-a-bromotsohexoyldiglycylglycy] 
chloride is thus obtained, which is converted by treatment with 
diglycylglycine in the usual manner into d-a-bromoisohexoylpenta- 
glycylglycine, [a]? + 18°33° to +19°49° in WV/10-sodium hydroxide ; 
it decomposes at 235—240° (uncorr.) after softening at 220°. 
1-Leucylpentaglycylglycine, 

CHMe,°CH,°CH(NH.)°CO-[NH-CH,°CO],-NH-CH,°CO,H 
(obtained from the above halogen compound and ammonia), has 
[a]? +5°94° in N/10-sodium ipdvontie. It is fairly readily soluble 
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in water, and is precipitated from its aqueous solution by addition 
of ammonium sulphate. It gives a reddish-violet biuret reaction. 
l-Leucylpentaglycylglycine is transformed in the usual manner 

into d-a-bromoisohezxoyltriglycyl-l-leucylpentaglycylglycine, micro- 
crystals, decomposing at 230—235°, [a]? +7°34° in W/10-sodium 
hydroxide, which is converted by liquid ammonia into |-lewcyltri- 
glycyl-l-leucylpentaglycylglycine, 

NH-[CO-CH,-NH],-CO-CH(NH,)-CH,-CHMe, 

C H(CH,-CHMe,)-CO-[NH-CH,°CO],-NH-CH,:CO,H’ 
This polypeptide is a voluminous white powder which, like the 
more complex polypeptides, is fairly readily soluble in hot 
water and does not separate when the aqueous solution is cooled. 
It is immediately precipitated by addition of ammonium sulphate 
and gives a reddish-violet biuret reaction. In W/10-sodium 
hydroxide solution it has [a]? —6°00°. 

Starting from this polypeptide, and by a similar series of 
reactions, d-a-bromoisohexoyltriglycyl-lleucyltriglycyl-l-leucyl penta- 
glycylglycine (indistinct, crystalline mass, which decomposes at 
210—230° after darkening at 200°, [a]? —4° in W/10-sodium 
hydroxide) and lleucyltriglycyl-l-leucyltriglycyl-l-leucylpentaglycyl- 
glycine ({a]? —9°63° in W/10-sodium hydroxide) are prepared. 

By a continuation of the process, d-a-bromoisohezoyltriglycyl-l- 
leucyltriglycyl-lleucyltriglycyl-\-leucylpentaglycylglycine (volumin- 
ous white powder, [alo —8° in W/10-sodium hydroxide), and, 
finally, lleucyltriglycyl-l\-leucyltriglycyl-l-leucyltriglycyl-\-leucyl- 
pentaglycylglycine, 

H(NH,)-CH,-CHMe, CO,H-CH, 

CO{[NH-CH,-CO},-N H-CH(CH,Pr*)-CO},:[NH,°CH,°CO],-NBi ’ 
([a]p —8°42° in V/10-sodium hydroxide), are prepared. H. W. 


Spectrophotometric Study of Copper Complexes and the 
Biuret Reaction. Puxitie Apotpy Koper and Artruur B. Haw 
(J. Amer. Chem. Soc., 1916, 38, 457—472. Compare A., 1912, i, 
952, 953).—In the earlier papers it was laid down that the copper 
complexes of amino-acids and similar substances could be divided 
into three classes, according to their outward appearance, and the 
' connexion between the number of nitrogen groups which could 
link with the copper atoms and the colours of the complexes was 
established. A large number of these complexes have now been 
examined in a systematic way by means of the spectroscope, and 
it is again demonstrated that the blue, purple (“semi-biuret”), 
and red (biuret) colours represent three, and only three, classes of 
compounds. 

The experiments are described in detail, and in a general dis 
cussion it is again pointed out that the results indicate that the 
red colours of the complexes are due to the presence of nitrogen 
groups alone. Other features of the problem and replies to 
criticisms of the earlier papers are reserved for a future com- 
munication. J.C. W. 
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Stability of Silver Fulminate under Water. A.Lrrep M. 
Peter (J. Amer. Chem. Soc., 1916, 38, 486).—A specimen of silver 
fulminate which had been preserved under water in a _ well- 
stoppered bottle for at least thirty-seven years was found to be 
quite good, being merely a little discoloured by the light. 

J.C. W. 


Alkylcyanoacetic Acids. Joun C. Hesster [with THomas B. 
Macatu, Frep F. Jorr, and Marcarer C. Hessier| (J. Amer. 
Chem. Soc., 1916, 38, 909—916).—Several new alkylcyanoacetic 
acids, their salts and derivatives, have been prepared. The 
dialkyleyanoacetic esters were saponified by potassium hydroxide 
in methyl! alcohol. 

a-Cyano-a-methylpropionic acid, CN-CMe,*CO,H, m. p. 57°, 
b. p. 132—135°/12 mm., was readily obtained from its ethyl ester 
by the action of potassium hydroxide in methyl! alcohol in the cold. 
It gave a silver salt, C;H,O,NAg, long, slender needles, and a 
barwum salt, C,)>H,,.0,N,Ba,18H,O, long prisms. 

a-Cyano-a-ethylbutyric acid, m. p. 66° (compare Hesse, A., 1897, 
i, 18, who found m. p. 57°), gave a silver salt, C;H,O,.NAg; a 
barium salt, C,,H50,N,Ba, slender needles; a calcium salt, 
C,,H»0O,N,Ca,3H,O, long needles; a strontium salt, 

C,,H,0,N,S8r,3H,0, 
long prisms; a lead salt, C,,H0,N,Pb, flaky crystals; a cadmium 
salt, C,,H,,0O,N,Cd,3H,O, irregular plates; and a copper salt, 
C,,H,0,N,Cu,3H,O, rectangular green crystals. 

Ethyl cyanoacetate when mixed with propyl iodide in absolute 
alcohol in the presence of sodium gave a mixture of cyanovaleric 
and cyanopropylvaleric esters. This mixture was shaken twice 
in ethereal solution with an excess of 10% aqueous sodium 
hydroxide. The ether was separated off, and contained the cyano- 
propylvaleric ester. The aqueous solution was acidified with dilute 
sulphuric acid and extracted with ether, from which extract 
a-cyanovaleric acid, CN*CHPr-CO,H, was obtained. It gave a 
silver salt, C,H,O.NAg; a barium salt, C,.H,,O,N,Ba; and an 
ethyl ester, b. p. 218—219°/755 mm., D® 0°972. The ethereal 
solution unattacked by the alkali yielded on distillation ethyl 
a-cyano-a-propylvalerate, b. p. 129—132°/21—23 mm., D* 0°93. 
The ester, on saponification, yielded the free acid, m. p. 41°, giving 
a silver salt, C,H,,O,NAg,H,O, which lost its water of hydration 
when dried in a vacuum over sulphuric acid. 

Prepared by a similar method were a-cyano-y-methylvaleric acid, 
C,H,°CH(CN)-CO,H, giving a silver salt, C,H,O,NAg; a bariwm 
salt, C,,H,,O,N,Ba,2H.O; and an ethyl ester, b. p. 223—224°/ 
755 mm., D® 0°958. a-Cyano-y-methyl-a-isobutylvaleric acid, m. p. 
82°, gave a silver salt, C,,H,,O,NAg, and an ethyl ester, b. p. 
245—250°/755 mm., D®! 0°915. 

5-Methylhexoic acid (compare A., 1913, i, 1038) yielded a copper 
salt, C,,H,,O,N,Cu,7H,O; a barium salt, C,,H,,O,N.Ba,2H,O, in 
tufts of white needles; an acid chloride, and an anilide, m. p. 
102°. 
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Ethyl a-cyano-d-methyl-a-isoamylhexoate (loc. cit.), on saponifi- 
cation yielded the free acid, white needles, m. p. 74—75°, giving 
an ammonium salt; a silver salt, C,,H,O,NAg; a copper salt, 
; CygHyyO,N,Cu,3H,O ; a calcium salt, C.,H,,0,N,Ca,4H,O; and an 
amide, C,3H,,ONg,, needles, m. p. 152°. 
a-Cyano-8-phenylpropionic acid, m. p. 101° (compare J. Amer. 
Chem. Soc., 1899, 22, 176), gave a lead salt, C.9H,,0,N.Pb,3H,O, 
which lost its water of hydration in a vacuum over sulphuric acid ; 
a barium salt, Cy>H,,0,N,Ba,6H.O ; a calciwm salt, 
Cy9Hg0,N,Ca,3H,O, 
and its anhydrous salt; a copper salt, C,)H,,O,N.Cu,5H,O, decom- 
posing at 105—115°; and an acid chloride. a-Cyano-B-phenyl-a- 
benzylpropionic acid gave a silver salt, C,,H,,O,.NAg, and a copper 
salt, C3,H,.O,N,Cu,H,0. 
Ethyl cyanoacetate when treated with benzyl chloride in methyl 
alcohol solution in the presence of sodium methoxide yielded a 
mixture of an ester of cyanophenylpropionic acid and methyl cyano- 
phenylbenzyl propionate, hexagonal plates, m. p. 78—79°. 
W. G. 


The Presence of Benzene Homologues in the High-boiling 
Distillates of Petroleum. Benyamin T. Brooxs and Irwin W. 
Humpnurey (J. Amer. Chem. Soc., 1916, 38, 393—400).—The 
fluorescent substances in petroleum distillates are most probably 
benzenoid, but although it is well known that petroleums contain 
small amounts of benzene and its simpler homologues, few 
attempts have been made to isolate the higher members. The 
authors have therefore submitted some high-boiling oils to “ crack- 
ing’’ at temperatures much below the point at which the profound 
decomposition, which results in the formation of gaseous and 
benzenoid hydrocarbons, is likely to occur. They find that frac- 
tions of certain crude petroleums, with b. p. above 275°, yield 
benzene, toluene, and m-xylene when heated at 420° under a 
pressure of 100 lb. per square inch or with aluminium chloride at 
300°; that pure paraffin-wax does not yield benzenes or fluorescent 
distillates on cracking under these conditions, but that a synthetic 
‘phenyl-paraffin,’ made by chlorinating paraffin-wax and then 
condensing the product with benzene in the presence of aluminium 
chloride and carbon disulphide, is readily cracked at 420°/100 Ib., 
or by merely heating with aluminium chloride at 230° to give 
benzene and toluene. The formation of toluene in the last case 
indicates that the phenyl-paraffin undergoes scission, a reaction 
d that would give another interpretation of the fact that naphthalene 
is formed when coal is distilled at 350° in a vacuum (Jones and 
Wheeler, T., 1914, 105, 2562); thus, C,,H,-C,H.,,;, a naphthyl- 
paraffin, might yield C,H, and C,Ho». 

Details of the experiments are given. It may be said that the 
benzene homologues were extracted from the distillates by shaking 
with liquid sulphur dioxide, and identified as aie ki 


Sodium Triphenylmethyl. W. Scuienk and Rvupotr Ocns 
(Ber., 1916, 49, 608—614).—The action of an ethereal solution of 
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sodium triphenylmethyl on esters, ketones, aldehydes, and certain 
other substances has been investigated. In general, properties of 
this reagent are very similar to those of Grignard’s reagents, but 
the actions are complete in a much shorter time. Owing to the 
tendency of the reagent to exchange its sodium atom for hydrogen, 
it. cannot be used for condensations with acetone, ethyl acetate, and 
similar substances, which in this case behave as pure enols. 

The reagent is conveniently prepared by shaking a soluti6n of 
triphenylchloromethane in dry ether with sodium amalgam (2%) 
for one or two days. 

Sodium triphenylmethyl and methyl benzoate yield B-benz- 
pinacolin, pale yellow, crystalline powder, m. p. 179°, in accord- 
ance with the equation CPh,Na+Ph:CO,Me=CPh,-COPh + 
NaOMe. Molecular quantities of sodium triphenylmethyl and 
methyl pchlorobenzoate give p-chloro-B-benzpinacolin, needles, 
m. p. 168°. 

Formaldehyde is readily converted into triphenylethanol, 
CPh,°CH,°OH, colourless needles, m. p. 107° (slight decomp.), 
which when heated above its m. p. decomposes into triphenyl- 
methane and formaldehyde. Benzaldehyde yields tetrapheny]l- 
ethanol, m. p. 151°, whilst furfuraldehyde gives triphenylfury/- 
ethanol, needles, m. p. 125°. On the other hand, aldehydes, such 
as butaldehyde, which can react in an enolic form, give rise to 
triphenylmethane. 

The action of ketones is dissimilar from that observed with 
Grignard’s reagents. Those which can pass into an enolic form 
cannot be employed, and with diarylketones a condensation is not 
observed; thus, with benzophenone, pentaphenylethanol is not 
obtained, but the solution becomes green, owing to the formation 
of metallic ketyls, according to the scheme CPh,Na+COPh, >= 
CPh,°CPh,-ONa. With distyryl ketone, terastyrylpinacolin, 
m. p. 167—168°, is produced, but the somewhat analogously con- 
stituted phorone behaves as an enol—a fact which leads the authors 
to doubt the constitution generally assigned to this substance. 

Sodium triphenylmethyl and sulphur dioxide yield sodium 
triphenylmethylsulphinate, which contains ether of crystallisation 
and rapidly decomposes on exposure to air. The aqueous solution 
when cooled deposits a crystalline hydrate. With ammonia, 
sodium triphenylmethyl yields sodamide and _triphenylmethane, 
but no reaction appears to occur with carbon dioxide. H. W. 


Organic Molecular Compounds. James F. Norris [with 
KaTHERINE E. Rooney, Janet 8. Murpny, and Carotyn F. 
DonceE] (J. Amer. Chem. Soc., 1916, 38, 702—711).—The author 
is engaged in an investigation of the conditions governing the 
formation of molecular additive compounds, and finds a simple 
explanation of the phenomena in a restatement of Berzelius’s 
electrochemical theory. Roughly speaking, when elements unite, 
their inherent energy may not all be transformed in the building 
up of the compound, so that, even if there is not sufficient avail- 
able energy to affix new atoms, and, therefore, to characterise the 
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molecule as “ unsaturated,” there may be enough to make a stable 
compound with a similar molecule possible. For example, tetra- 
bromotetraphenylethylene does not combine with bromine, but it 
does with acetone, carbon tetrachloride, benzene, etc.; that is, 
the ethylene_carbon atoms possess insufficient energy for the former 
combination, but enough to attract molecules which are similarly 
possessed of slight available energy. 

Tetraphenylethylene dichloride forms the following molecular 
compounds: with 2CHBr,, with 2CBr,, m. p. 144—147°, with 
2CHBrCl,, with 280,Cl,, glistening, transparent crystals. 
pChlorotetraphenylethylene dichloride, Cg,H,Cl-CPhCl-CPh,Cl, 
m. p. 135—137°, obtained by the action of chlorine on the hydro- 
carbon (A., 1911, i, 31) yields the compounds: with CHCls, 
glistening cubes, m. p. 58—59°; with 2CCl,, m. p. 91—93°. 
Tetrabromotetraphenylethylene (#bid.) forms compounds: with 
2COMe,, shining needles; with COMeEt; with COEt,, long, 
lustrous needles; with CCl,; with AcOEt; and with C,H,, large, 
lustrous needles. It also yielded a dichloride, m. p. 190—192°, but 
this did not combine with chloroform or carbon tetrachloride. 

Triphenylearbinol (X) forms a compound, 4X,3CCl,, large, flat 
squares, and a compound, 2X,COMe,, large, transparent prisms. 
Triphenylechloromethane forms compounds, with CCl,, small, 
lustrous crystals, and with }COMe,. J.C. W. 


Formation of Liquid Hydrocarbons by the Action of 
Aluminium Chloride on Naphthalene under Pressure. FRANz 
Fiscuer [with WitHetm Scunerper and Srecrriep HIvLpeErt| 
(Ber., 1916, 49, 252—259).—In view of the fact that at present 
most of the naphthalene which is produced is only used as fuel, 
the author has attempted to prepare liquid hydrocarbons from it 
economically. For this purpose, catalytic hydrogenation is practic- 
ally out of the question, owing to the amount of sulphur which is 
present, even in the technically pure product, and therefore experi- 
ments have been conducted on the degradation of naphthalene by 
means of aluminium chloride. It is found that about 40% of the 
naphthalene can be converted into an oil by heating it with 4% 
of its weight of aluminium chloride in an autoclave for a short 
time at about 330°. The remaining material is converted into 
pitch and coke. 

A quantity of oil was obtained in this way, of which 79% dis- 
tilled between 150° and 300°. This fraction deposited some 
naphthalene on cooling, but contained chiefly hydronaphthalenes. 
It had a calorific value of 9932, viscosity 1°16 at 20°, flash point 
70—75°, and would serve as an illuminant in a burner with 
powerful air draught, such as is designed for Russian oils. 

J.C. W. 


Introduction of Acid Radicles into the Side Benzene Nuclei 
of Anthracene. Preparation of o-1-Hydroxy-2-anthracoy]l- 
benzoic Acid. A.rrep Scuaarscumipt (Ber., 1916, 49, 381—385). 
—The hydrogen atoms in the central ring of anthracene are very 
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much more easily replaced than those in the outside rings, so that, 
for example, the introduction of acid radicles usually leads to meso- 
derivatives (compare A., 1915, i, 566). It has been found, how- 
ever, that the hydroxyl group in 1-hydroxyanthracene has a very 
powerful orientating influence, so that condensation with phthalic 
anhydride in the presence of boric acid at 195—-200° leads to the 
formation of o-l-hydroxy-2-anthracoylbenzoic acid (1). This was 
obtained in brownish-yellow crystals, m. p. 221°, which formed a 
very characteristic ammonitwm salt in sparingly soluble, golden- 
yellow crystals. The acid dissolved in concentrated sulphuric acid 
with a deep blue colour, which quickly changed to green, and the 
final solution deposited a brownish-red substance on dilution. The 
same compound was obtained by heating the acid with acetic 
anhydride and xylene in the hope of acetylating the acid, and it 
was recognised as the lactone of an o-qguinone (II). It formed 
brownish-red leaflets, m. p. 246°. 


i . CO 0-CO 
Z\/\N/N00-0,H,C0,H dn J \AN/Noie=eH, 
WAN ANA bite tae 

(I.) (IT.) 
J. C. W. 


Conversion of a-Methylnaphthalene into af-Di-a-naphthyl- 
ethane and Picene. WALTER FriepMANn (Ber., 1916, 49, 277—284). 
—The author has studied the effect of heating a-methylnaphthalene 
with sulphur, and his results are shown to have an interesting 
bearing on the occurrence of picene and chrysene in brown-coal 
tar, for sulphur is a constant constituent of brown coal. The 
investigation will be extended in many directions. 

From the product obtained by heating a-methylnaphthalene 
(24 grams) with sulphur (3 grams) at 300° for three days in a 
sealed tube, the following were isolated: a small amount of a 
compound, Boon oma? silvery leaflets, m. p. 298—300° 
(dipicrate, slender, red needles, m. p. 240°), then af-di-a-naphthyl- 
ethane (dipicrate, m. p. 205°), followed by a-dinaphthastilbene 
(Elbs, A., 1893, 271), and finally picene. J.C. W. 


Preparation of Aromatic Nitroamino-compounds and their 
Substitution Products. H. Pomeranz (D.R.-P., 289454; from 
J. Soe. Chem. Ind., 1916, 35, 415).—Di- and polynitro-compounds 
are reduced to nitroamino-compounds by heating with iron filings 
and aqueous sulphuric acid until the iron is dissolved. The pro- 
duct may be obtained either directly, or after the removal of the 
sulphur dioxide by blowing in air, by either filtration, evaporation 
to dryness, or extraction with a suitable solvent. G. F. M. 


The Supposed Isomerism of Formanilide. A. Hanrzscu 
[with Jutrus Retincer] (Ber., 1916, 49, 232—234).—Orlov (A., 
1905, i, 643) has described two new isomeric modifications of 
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formanilide, one being a liquid and the other having m. p. 245°. 
These new substances were obtained by heating aniline with 
glyceryl formate, and it is now shown that the liquid product is in 
reality very impure oxanilic acid, whilst the solid is oxanilide. The 
formation of these substances must have been due to the presence of 
oxalic acid or glyceryl oxalate in the formate, because pure glyceryl 
formate fails to react with aniline under the prescribed conditions. 


DF. F. 


Aromatic Diglycines. Sicmunp FrAinket and Feiix Bruckner 
(Ber., 1916, 49, 485—-488).—-Under suitable conditions, phenylene- 
diglycines can be obtained from  phenylenediamines and 
chloroacetic acid; for this purpose, the condensation must be 
effected in alkaline solution and between 80° and 120°, since at 
lower temperatures aminophenylglycines are formed, whilst above 
120° methylaminophenylglycines and the anhydrides of diglycines 
result. 

p-Phenylenediglycine, m. p. about 220°, is prepared by heating 
p-phenylenediamine with an aqueous solution of chloroacetic acid 
and sodium hydroxide on the water-bath. At the ordinary 
temperature a substance, m. p. 205°, is obtained, which is probably 
p-aminophenylglycine. 

m-Phenylenediglycine, red, amorphous powder, m. p. 150°, is 
similarly prepared, and may also be obtained by condensation at 
the ordinary temperature if excess of alkali is used. The sodiwm 
salt, C,)>H,gO,N.Nay, m. p. 117°, is described. When heated above 
its melting point, m-phenylenediglycine appears to be converted 
into an intensely red anhydride. 

o-Phenylenediglycine has m. p. 150°. In this case, if the con- 
densation is performed at 120—150°, carbon dioxide appears to be 
eliminated and methylaminophenyleneglycine to be formed. 

The diglycines yield green, amorphous copper salts and yellow 
picrates. When fused with alkali or similar condensing agents they 
give a blue dye, in quantity too small to permit of extended investi- 


gation. H. W. 


The Action of Primary Amines on Substances which Yield 
1:3-Diketones. L. Ricnemer (Ber., 1916, 49, 586—597. Com- 
pare Riigheimer and Ritter, A., 1912, i, 474; Riigheimer, A., 1915, 
i, 224).—It has been shown by Mohlau (A., 1895, i, 140) that two 
isomeric products are obtained by the action of ethyl acetoacetate 
on benzylamine in molecular proportions; the a-compound has 
m. p. 79—80° and the B-derivative m. p. 21—21°5°. The isomerides 
are interconvertible and are regarded as stereoisomeric forms of 
benzylaminocrotonic ester, CH,Ph-NH-CMe:CH:CO,Et. This 
interpretation has been criticised by Hantzsch and von Horn- 
bostel (A., 1898, i, 195), who consider the formule not to be estab- 
lished with sufficient definiteness to exclude other possibilities. 
The author is led to the conclusion that these substances represent 
an instance of keto-enolic tautomerism; the B-compound has the 
structure CH,Ph-N:CMe-CH:C(OH)-OEt, and, even in the molten 
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condition, does not appear to contain an appreciable quantity of 
the keto-form, thus differing sharply from the majority of similar 
compounds in which the carbonyl of the carbethoxy-group suffers 
enolisation. The acompound represents the corresponding keto- 
form, CH,Ph-N:CMe-CH,°CO,Et. 

The method of investigation is similar to that employed by the 
author in analogous cases (loc. cit.). In this instance, the intro- 
duction of acid radicles by the use of acid chlorides in the presence 
of water and alkali is not possible, since decomposition occurs with 
elimination of benzylamine; in the absence of water, however, the 
required compounds are readily obtained. Thus the p-nitrobenzoyl 
derivative of the B-compound, 

CH,Ph-N:CMe-CH:C(OEt)-O-CO-C,H,-NO,, 

pale yellow needles, m. p. 119—120°, is obtained in practically 
theoretical yield by adding a solution of pnitrobenzoyl chloride in 
dry acetone to a solution of the B-compound in pyridine. It is 
readily decomposed by cold, fuming hydrochloric acid into pnitro- 
benzoic acid and benzylamine, whilst under similar conditions the 
benzylamide of pnitrobenzoic acid is not appreciably affected ; 
decomposition with alcoholic potassium hydroxide follows a com- 
plicated course. The amisoyl derivative, m. p. 69—71°, is slowly 
decomposed by cold aqueous alcoholic potassium hydroxide, with 
the formation of anisic acid, whilst warm oxalic acid solution gives 
benzylamine hydrogen oxalate, m. p. 173° (decomp.), and a little 
anisic acid. When solutions of the pnitrobenzoyl or anisoyl 
derivatives in absolute alcohol are treated with a trace of aqueous 
ferric chloride solution, a coloration cannot be observed after an 
hour ; under similar conditions, the B-compound itself slowly gives 
a coloration, which deepens and finally disappears. With larger 
amounts of ferric chloride solution the anisoyl, but not the pnitro- 
benzoyl derivative, soon yields a red colour, which gradually 
darkens. This result appears to be attributable to the amount of 
water used. 

Attempts to prepare a pnitrobenzoyl derivative of the a-com- 
pound are also described; the product, however, proved to be 
identical with the derivative of the B-compound described above 
even when reaction was effected at low temperatures. 

When solutions of the a- and B-compounds in anhydrous ether 
are mixed with ethereal solutions of anhydrous ferric chloride 
under similar conditions, dark precipitates are produced, which 
dissolve on the addition of absolute alcohol with the production of 
red solutions, the intensity of the colour in which is identical after 
half an hour. Apparently the keto-form becomes enolised in the 
presence of solvents containing a hydroxyl group. When solutions 
of the two compounds in acetone, on the other hand, are mixed 
with ethereal solutions of ferric chloride, a difference is observed ; 
the B-compound immediately gives a coloration which appears 
reddish-yellow by transmitted, deep brownish-red by reflected light, 
whilst the a-compound yields a precipitate resembling freshly- 
precipitated ferric hydroxide. 

The following new substances have been incidentally obtained: 
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bensylamide of p-nitrobenzoic acid, NO,*C,H,CO*-NH-CH,Ph, 
needles, m. p. 141—143°; anisbenzylamide, m. p. 131—132°. 
H. W. 


Amines. V. Formation of Schiff’s Bases from f£-Pheny]l- 
ethylamine and their Reduction to Alkyl Derivatives of this 
Amine. Norman A. SHeparp and Arrsur A. Ticknor (J. Amer. 
Chem, Soc., 1916, 38, 381—387).—In connexion with a study of 
the relation between the chemical constitution and the therapeutic 
action of certain organic bases, the authors have prepared some 
N-substituted derivatives of B-phenylethylamine by reducing the 
benzylidene compounds of that base. 

B-Phenylethylbenzylideneamine, CH,Ph-CH,*N:CHPh, crystal- 
lises in stout prisms, m. p. 41—42°, b. p. 188—189°/17—19 mm. 
(compare Barger and Walpole, T., 1909, 95, 1723), and gives an 
almost quantitative yield of benzyl-8-phenylethylamine (Fischer, 
A., 1896, i, 262) on reduction with sodium and_ alcohol. 
B-Phenylethylanisylideneamine has m. p. 34—35°, b. p. 224—225°/ 
17 mm., and p-methorybenzyl-B-phenylethylamine is an oil which 
forms a hydrochloride, m. p. 266—267°. B-Phenylethyl-p-hydrozxy- 
benzylideneamine crystallises in clusters of pale yellow prisms, m. p. 
188—190°, and p-hydroxybenzyl-B-phenylethylamine, obtained by 
reduction or by heating the above methoxy-compound with 
hydriodic acid, forms hexagonal tablets, m. p. 135—136°, and 
yields a hydrochloride, m. p. 225—226°, in clusters of long prisms. 
B-Phenylethylsalicylideneamine separates in yellow prisms, m. p. 
45°5°, and o-hydroxybenzyl-B-phenylethylamine yields a hydro- 
chloride, m. p. 130°, in prisms or blocks. 8-Phenylethyl- 
vanillylideneamine crystallises in stout, yellow columns or prisms, 
m. p. 112—113° (compare Decker and Becker, A., 1913, i, 260), 
and p-hydrory-m-methozybenzyl-B-phenylethylamine forms needles, 
m. p. 99—100°, and yields a hydrochloride, in clusters of slender 
needles, m. p. 180°. J. C. W. 


A Compound of Nitrogen with Five Hydrocarbon Radicles. 
W. Scutenx and Jonanna Hotrtz (Ber., 1916, 49, 603—608).— 
Since the triphenylmethyl group possesses the remarkable proper- 
ties of forming stable compounds with the alkali metals, the 
authors have attempted to isolate the corresponding derivative 
containing the somewhat similar tetramethylammonium group. 
For this purpose, a solution of sodium triphenylmethyl in ether is 
shaken with dried tetramethylammonium chloride, the operation 
being conveniently effected in the apparatus described by Schlenk 
and Thal (A., 1913, i, 1205). In the course of a few minutes the 
solution becomes nearly decolorised, and a dark chrome-red pre- 
cipitate of triphenylmethyltetramethylammonium, CPh,NMe, 
separates. The ethereal solution is decanted, the residue 
repeatedly washed with ether, dissolved in pyridine, and, after 
filtration, the required product is precipitated by addition of ether. 

Triphenylmethyltetramethylammonium forms a red, crystalline 
mass with a blue metallic glance. It is immediately decomposed 
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by water into triphenylmethane and _ tetramethylammonium 
hydroxide; carbon dioxide converts it into tetramethylammonium 
triphenylacetate. It is very sensitive to oxygen, but the course of 
the action has not yet been completely investigated. It is in- 
soluble in ether or benzene, soluble in pyridine to a blood-red 
solution, which appears to contain a labile additive product. The 
solution conducts electricity, so that the triphenylmethyl group 
appears to take the position and fulfil the function of the acid 
group in the ordinary ammonium salts. 

A solution of sodium triphenylmethyl slowly reacts with 
ammonium chloride, forming triphenylmethane and sodamide in 
accordance with the equations CPh,Na + NH,Cl = NaCl + 
CHPh,+ NH, and CPh,Na+ NH,=CHPh, + NaNH,. 

H. W. 


Nitrosoarylhydroxylamines. I. The Influence of Nuclear 
Substitution on Groups which give rise to Internally 
Complex Salts. Oskar Baupiscn (Ber., 1916, 49, 172—180).—A 
discussion of the relative behaviour of the nitrosoarylhydroxy]l- 
amines, dealing with the effect produced by substitution in the 
aromatic nucleus on the power to form internally complex salts 
and on the selective action of the substance in forming such salts 
only with certain metals. 

Nitrosophenylhydroxylamine forms characteristic, internally 
complex salts with iron, copper, titanium, and zirconium (Bam- 
berger and Baudisch, A., 1909, i, 977; Baudisch, A., 1910, ii, 76; 
Thornton, A., 1914, ii, 299, 583), this power being unaffected by 
the introduction of the groups -Cl, -Br, -NO,, *Me, and -OMe into 
the aromatic nucleus. If, however, one of the groups 
-O-SO,"C,H,Me, -OH, +*NH°SO,.°C,H,Me, +*NMe’SO,°C,H,Me, 
*NMe,, and -CHO is introduced at the ortho- or meta-position, the 
behaviour of the substance in forming internally complex salts 
is altered. o-Nitrosohydroxylaminophenyl  4-toluenesulphonate, 
OH-N(NO)-C,H,-O-SO,°C,H,Me, yields internally complex salts 
with almost all metals (see Baudisch, Gurewitsch, and Rothschild, 
following abstract), and the corresponding 2-toluenesulphonate 
exhibits similar behaviour. In order to ascertain whether the 
sulphur atom is responsible for this alteration, the behaviour of 
nitroso-o-methoxyphenylhydroxylamine was examined, with the dis- 
covery that this substance in character closely resembles the parent 
nitrosophenylhydroxylamine, although of slightly more marked 
power to form complex salts; however, nitroso-o-hydroxyphenyl- 
hydroxylamine has the power to form complex salts with almost all 
metals. It would therefore appear that whereas in the methoxy- 
group the oxygen atom possesses little residual affinity, on account 
of its load, the oxygen atom in the hydroxyl group is more active, 
whilst in the toluenesulphonates the two doubly linked oxygen 
atoms of the sulpho-group have considerable residual affinity, and 
so are able to impart to the molecule marked power to form 
complexes. ‘ 

In support of this view, the following further evidence is 
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adduced. m - 4 - Toluenesulphonylaminonitrosophenylhydroxyl- 
amine, OH-N(NO)-C,H,-NH-SO,°C,H,Me, and its methyl deriv- 
ative, OH-N(NO)-C,H,-NMe-SO,°C,H,Me, form internally complex 
salts with almost all metals, the products resembling in colour and 
solubility the salts derived from the above o- and ptoluene- 
sulphonates, whilst nitroso-m-dimethylaminophenylhydroxylamine, 
NMe,"C,H,*N(NO)-OH, gives complex salts quite different from 
some of the preceding ; thus its copper salt is canary-green, whereas 
the copper salts of the other compounds mentioned are grey or 
greyish-blue. Nevertheless, the dimethylamino-compound yields 
internally complex salts with almost all metals, the nitrogen atom 
being the probable seat of the necessary residual affinities; in the 
two toluenesulphonylamino-compounds the nitrogen is heavily 
weighted, and the residual affinity of the molecule is mainly centred 
at the doubly linked oxygen atoms. In an analogous manner, 
nitroso-o-aldehydophenylhydroxylamine contains a doubly linked 
oxygen atom and also gives internally complex salts with various 
metals, the copper compound being greyish-blue. 

Thus it is possible by the introduction of suitable substituents 
to influence the selective character of the group responsible for 
complex salt formation. 

The residual affinities of the parent substances are not completely 
saturated in the complex salts, because these are able to form 
additive compounds with new molecules, for example, with acids, 
bases, or neutral salts; thus the copper salt of nitrosopheny]l- 
hydroxylamine when dissolved in xylene combines with hydrogen 
chloride, yielding a grassgreen complex salt, which slowly 
eliminates the latter constituent on exposure to the air or when 
moistened with water. 

Attention is drawn to the probable value of investigations of 
such complex salts as reagents for analytical chemistry and as 
drugs in physiological chemistry. Thus it is reported that in the 
treatment of psoriasis with various hydroxyanthracene, hydroxy- 
anthranol, and hydroxyanthraquinone derivatives, only those 
hydroxyanthranol compounds possessed marked anti-psoriatic effect 
in which the hydroxyl radicle occupied the peri-position relative 
to the carbonyl group; this result appears to stand in connexion 
with the observation of Pfeiffer (A., 1913, i, 879) that only 
hydroxyl groups in the ortho-position to a carbonyl group are 
effective in imparting the power to form complex salts. Likewise 
it is noteworthy in the case of salvarsan that of the numerous 
aromatic arsenic compounds, the most marked physiological action 
is possessed by the member which contains a grouping markedly 
favourable to the formation of internally complex salts, namely, 
an amino-group in the ortho-position to a hydroxyl i 


Nitrosoarylhydroxylamines. II. Internally Complex Metallic 
Salts of o-Nitrosohydroxylaminophenyl 4-Toluenesulphonate. 
Osxar Bavupiscu, H. Gurewitscs, and 8. RoruscuiLp (Ber., 1916, 
49, 180—190. Compare preceding abstract)—The ammonium salt 


7 


i. 388 ABSTRACTS OF CHEMICAL PAPERS. 


of AE ag ice pec me 4-toluenesulphonate, already 
described by Baudisch and Karzeff (A., 1912, i, 441), dissolves in 
pure water to a clear solution, but so readily does it give bulky 
precipitates with salts of other metals that with ordinary water a 
thick turbidity is produced. By double decomposition in aqueous 
solution the salts tere below were obtained. These are quite 
generally insoluble in water, but soluble in many organic solvents; 
they possess the power of combining with further substances, acids, 
bases, or salts, with simultaneous alteration in colour or in 
solubility. 

The cobalt salt is a pale, rose-coloured, crystalline powder soluble 
in chloroform, benzene, toluene, acetone, alcohol, ethyl acetate, 
ammonia, and — Nickel salt, green crystals, resembling 
the cobalt salt in solubility. Ferric salt, yellow crystals. 
Chromium salt, grey crystals. Uranyl salt, deep yellow. Lead 
salt, colourless needles. Bismuth salt, pale yellow, crystal- 
line powder. Mercuric salt, yellow crystals. Ceriwm salt, yellow. 
Lanthanum salt, colourless needles. Thorium salt, colourless. 
Aluminium salt, colourless. Cadmium salt, colourless. Copper 
salt, greyish-blue. 

To all the above salts is ascribed the constitution 


C,H, Me-S0,-C,H,N<O Sx, 


where X represents an equivalent weight of the metal (see Bam- 
berger and Baudisch, A., 1909, i, 977). oe Se A 


Nitrosoarylhydroxylamines. III. Internally Complex 
Metallic Salts. Oskar Baupiscn, A. E. Pistor, and B. SILBERBLATT 
(Ber., 1916, 49, 191—202. Compare preceding abstracts).— 
o-Nitrosohydrorylaminophenyl 2-toluenesul phonate, 

OH-N(NO)-C,H,°O-SO,°C,H,Me, 

was prepared by treating o-nitrophenol in alcoholic solution with 
sodium ethoxide and o-toluenesulphonyl chloride, the result- 
ing o-nitrophenyl 2-toluenesulphonate, colourless leaflets, m. p. 
131—134°, being then reduced in alcoholic solution with ammonium 
sulphide to o-hydrorylaminophenyl 2-toluenesulphonate, prisms, 
m. p. 61°; this on treatment with dry ammonia and amy]! nitrite 
in ethereal solution gave the nitroso-compound as its ammonium 
salt, colourless needles, m. p. 118—122° (decomp.). By interaction 
of aqueous solutions of the ammonium salt and inorganic salts of 
various metals, the following internally complex salts were 
obtained: copper salt, greyish-blue; lead salt, colourless needles ; 
cobalt salt, reddish-white powder; nickel salt, very pale green 
crystals; neodymium salt, blue crystals; lanthanum salt, colour- 
less; praseodymium salt, colourless crystals; erbium salt, colour- 
less; yttriwm salt, colourless; thorium salt, colourless; magnesium 
salt, colourless. In the general manner of internally complex 
salts, these compounds are very sparingly soluble in water but 
soluble in organic solvents; they show only slight differences from 
the corresponding derivatives of the isomeric p-toluenesulphonates 
(preceding abstract) in solubility. 
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Nitroso-4-toluenesul phonyl-m-amino phenylhydrozylamine, 

C,H,Me’SO,-NH°C,H,-N(NO)-OH, 
prepared in a similar manner to the preceding through 4-tolwene- 
sulpho-m-nitroanilide, m. p. 138—140°, and m-4-tolwenesulphonyl- 
aminophenylhydroxylamine, colourless leaflets, was first obtained 
as the ammonium salt, m. p. 165° (decomp.), from which the free 
substance, almost colourless scales, m. p. 109—111°, was liberated 
by treatment in aqueous solution with metaphosphoric acid in the 
presence of ether. 

The complex salts were prepared in the usual manner. Ferric 
salt, reddish-brown; copper salt, blue; cobalt salt, rose-coloured ; 
nickel salt, green. 

Nitroso - m - 4-toluenesulphonylmethylaminophenylhydrozylamine, 
C,H,Me’SO,-NMe-C,H,-N(NO)-OH, was prepared by treating 
4-toluenesulpho-m-nitroanilide with methyl sulphate, and reducing 
the resulting 4-tolwenesulpho-m-mitromethylanilide, colourless 
needles, m. p. 111°, to m-4-tolwenesulphonylmethylaminophenyl- 
hydroxylamine, colourless needles, m. p. 119°, which was convertible 
by the action of ammonia and amyl nitrite into the colourless 
ammonium salt, decomp. 134—148°, of the required substance. 
Lead salt, colourless; nickel salt, very pale green crystals; cobalt 
salt, reddish-grey crystals; chromium salt, yellow; yttrium salt, 
colourless ; aluminium salt, colourless. D. F. T. 


Nitrosoarylhydroxylamines. IV. Internally Complex 
Metallic Salts. Oskar Baupiscu and H. Rom (Ber., 1916, 49, 
203—210. Compare Baudisch, preceding abstracts)—A descrip- 
tion of the internally complex salts derived from nitroso-m- 
dimethylaminophenylhydroxylamine, NMe,°C,H,-N(NO)-OH, with 
various metals. The salts are all of the internally complex type, 
insoluble in water, but readily soluble in most organic solvents. 

m-Nitrodimethylaniline by reduction in alcoholic solution with 
ammonia and hydrogen sulphide was converted into m-dimethyl- 
aminophenylhydrozylamine, NMe,°C,H,NH-OH, an_ unstable, 
yellow mass, m. p. 107—108°, which reduces Fehling’s solution and 
ammoniacal silver nitrate, and, like phenylhydroxylamine, causes 
sneezing. When treated in cold ethereal solution successively with 
ammonia and amyl nitrite, the compound yields the ammonium 
salt of nitroso-m-dimethylaminophenylhydroxylamine, 

NMe,°C,H,-N(NO)-ONH,, 

as lustrous, white needles, the alcoholic solution of which on 
evaporation yields reddish-violet needles of characteristic odour. 
By double decomposition between the ammonium salt and various 
inorganic salts in aqueous solution, the following internally com- 
plex salts were obtained: copper salt, canary-green precipitate ; 
ferric salt, deep brown; nickel salt, green, silky crystals; thorium 
salt, yellowish-white ; cobalt salt, flesh-red precipitate, decomp. near 
110°; praseodymium salt, amorphous, colourless solid, decomp. at 
145°; neodymium salt, yellowish-green ; lanthanum salt, er 
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Preparation of Mixed Carbamides and Thiocarbamides of 
the Aromatic Series. FARBENFABRIKEN vorM. F. Bayer & Co. 
(D.R.-P., 289163; from J. Soc. Chem. Ind., 1916, 35, 438).—Mixed 
carbamides or thiocarbamides are obtained when two different 
aromatic amino-acids, at least one of which belongs to the naphtha- 
lene series, having amino-acid residues substituted in their amino- 
groups, are treated in molecular proportions with carbonyl chloride 
or thiocarbonyl chloride, or a substitute for these (compare A.., 

1915, i, 14). The compounds obtained are mostly yellow to brown 
i2 colour, and are precipitated from aqueous solution by sodium 
chloride or alcohol. Those containing free hydroxyl groups yield 
azo-dyes when coupled with diazonium compounds. . F. M. 


Preparation of Carbamides and Thiocarbamides of the 
Naphthalene Series. FARBENFABRIKEN vorM. F. Bayer & Co. 
D.R.-P., 289270, 289271, 289272; from J. Soc. Chem. Ind., 1916, 
5, 438).—Instead of starting with the materials described in the 
chief patent (D.R.-P., 278122; A., 1915, i, 14), the method there 
described is applied to the naphthylaminesulphonic acids substi- 
tuted in the amino-group by aromatic aminoacidyl radicles, other 
than those of the benzene series. Moreover, thiocarbonyl chloride 
may be used instead of carbonyl chloride, so as to produce thio- 
carbamides. In the case of the di- and poly-sulphonic acids, the 
sodium salts are used. The new carbamides and thiocarbamides 
are white or brown powders having valuable therapeutic properties. 
The second patent substitutes other aminoacylated aminonaphthol- 
sulphonic acids for the 1:8-aminonaphtholsulphonic acids of the 
principal patent, such as, for example, paminobenzoyl-2-amino-8- 
naphthol-3 : 6-disulphonic acid and numerous others. The products 
are strongly destructive to blood parasites. The third patent 
describes the above condensation using aminonaphthalenesulphonic 
acids substituted in the amino-group by the aminophenylcarbamide 
radicle. The di- and poly-sulphonic acids form acid and normal 
sodium salts, the latter being the more soluble. Their diazo- 
derivatives coupled with R-salt give yellowish-red to bluish-red 
dyes. G. F. M. 


The Products of the Decomposition of Aluminium Phen- 
oxides by Heat. Ricnuarp Montav (Ber., 1916, 49, 168—171).— 
Gladstone and Tribe (this Journal, 1876, i, 158; T., 1881, 39, 1) 
have observed that, when heated, the aluminium phenoxides decom- 
pose, yielding aluminium oxide, benzene hydrocarbons, phenols, 
phenolic ethers, and small quantities of a substance of the com- 
position C,,H,,O or homologous to this. The author states that 
the decomposition of aluminium phenoxide may be approximately 
represented 4Al(OPh), = 2Al1,0, + 10C + H, + CH, + C,H, + 
3Ph-OH + 2Ph,0+C,,H,O, and finds that the last substance is 
xanthene, produced by the pyrogenic conversion of methane and 
phenol into cresol, which by condensation with phenol to 
o-dihydroxydi henylmethane passes easily into xanthene. 
Similarly, the unidentified products, C,;H,,O, obtained by Glad- 
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stone and Tribe from aluminium p-tolyloxide, aluminium -tolyl- 
oxide, and aluminium thymoxide are probably 2:7-dimethyl- 
xanthene, 4:5-dimethylxanthene, and 3:6-dimethylxanthene 
respectively. D. F. T. 


Preparation of f-Orcinol. Apotr Sonn (Ber, 1916, 49, 
621—623).—Dinitro - p- acetoaylidide, C,H(NO,),Me,-NHAc, is 
prepared by the gradual addition of aceto-pxylidide to cold 
fuming nitric acid. It formis fine white needles, m. p. 228° 
(uncorr.), and yields the corresponding amine, yellowish-brown 
needles, m. p. 202—203°, when boiled with alcohol and dilute 
sulphuric acid. When the latter is gradually added to a well- 
cooled solution of sulphur dioxide in concentrated nitric acid, and 
the mixture poured on to ice and subsequently warmed with alcohol 
and copper sulphate, dinitro-pxylene, m. p. 124°, separates 
quantitatively, and can be used for the preparation of B-orcinol. 

: H. W. 


Organic Periodides. I. Periodides of Phenacetin, Meth- 
acetin, and Triphenin. W. O. Emery (J. Amer. Chem. Soc., 1916, 
38, 140—150).—In connexion with the development of a scheme 
for drug analysis, the author decided to study the iodine-additive 
products of the important synthetic drugs, especially with a view 
of effecting a quantitative separation of phenacetin and acetanilide. 
It was found that the literature contained references to a product 
of the action of iodine, potassium iodide, and hydrochloric acid on 
phenacetin, which was patented under the name of “iodophenin” 
(Scholvien, 1891, and Riedel, D.R.-P., 58409). This has been 
applied to the purpose indicated above (A., 1914, ii, 755), but it 
is now shown that the accepted ideas about its constitution are 
quite erroneous. Relying only on an estimation of the amount 
of iodine in it which will react with thiosulphate, it was accorded 
the formula OEt-C,H,-NAcI,-NHAcI-C,H,-OEt, but it is really 
a periodide of a hydriodide, thus, (OEt*C,H,-NHAc),,HI,I,. 
Piutti in 1895 obtained a similar compound from methacetin 
(acetanisidide), and gave it the formula (OMe-C,H,-NHAc),I3, but 
this is really (OMe-C,H,-NHAc),,HI,I,. The réle of the free 
hydriodic oan in the reaction had been overlooked. 

The under-mentioned hydriodides were prepared by the action of 
dry hydrogen iodide on dry, alcohol-free solutions of the “ bases,” 
and_ the periodides were obtained either by treating these with the 
requisite amount of iodine or by treating the bases with iodine and 
hydriodic acid or iodine, potassium iodide, and hydrochloric acid. 
p-Acetophenetidide hydriodide, (OEt*C,H,NHAc),,HI, forms 
colourless needles, m. p. 147—148°; the hydriododi-iodide, 
(C19H,,0.N).,HI,I,, is occasionally obtained by observing special 
conditions as reddish-brown crystals, m. p. 124—125°; the 
hydriodotetraiodide (so-called ‘“ iodophenin’’), (C,oH,,0,N),,HI,I,, 
separates in reddish-brown leaflets or steely-blue, prismatic needles, 
m. p. 1833—134°. Acetanisidide hydriodide, 
(OMe:C,H,-NHAc),,HI, 
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has m. p. 125—127°; the hydriododi-iodide, (C,H,,0,N),,HI,L, 
erystallises in various forms and shades of reddish-brown, accord- 
ing to the solvent, etc., and has m. p. 142—143°. pPropio- 
phenetidide (triphenin) hydriodide seems to be soluble in organic 
media, but the hydriododi-iodide, (C,,H,;0.N).,HI,I,, separates in 
reenish-bronze needles, m. p. 121—123°, and the Aydriodotetra- 
wodide, (OEt-C,H,-NH-COEt),,HI,I,, forms purple-black, silky 
needles, m. p. 92—94°. J.C. W. 


A New Case of Tautomerism. 1 :4:5:6-Tetrahydroxy- 
naphthalene. <A. S. Weezer and V. C. Epwarps (J. Amer. Chem. 
Soc., 1916, 38, 387—393).—Zincke and Schmidt (A., 1895, i, 613) 
obtained 1:4:5:6-tetrahydroxynaphthalene by the reduction of 
5 :6-dihydroxy-a-naphthaquinone (“naphthazarin’’), and noticed 
that the original yellow crystals changed into a red substance of 
the same composition when the solutions were exposed to the air. 
particularly on heating. They assumed that the change of colour 
was due to the presence of a small amount of an oxidation product. 
In view of the fact that the trihydroxynaphthalene, a-juglone, 
readily changes into a ketonic form (Willstatter and Wheeler, A., 
1915, i, 268), the present authors have sought to establish similar 
tautomerism between the two forms of the tetrahydro-compound. 
They find that, besides forming a tetra-acetate, both forms react 
with the less basic of the ketone reagents, yielding with phenyl- 
semicarbazide even a diphenylsemicarbazone. It has been 
impossible to isolate definitely a keto or enol form, however, and it 
cannot be said that the red and yellow substances differ chemically. 
The form of tautomerism exhibited seems to be like that of phloro- 
glucinol, in which only one isomeride, with both ketonic and 
phenolic properties, can be recognised. 

Commercial naphthazarin was purified by sublimation in a 
vacuum and reduced by means of stannous chloride and aqueous 
hydrochloric acid. The 1:4:5:6-tetrahydroxynaphthalene so 
obtained gave an impure semicarbazone, a phenylsemicarbazone, 
C,,H,;0,N;, fan-like groups of stout, yellow needles, m. p. 218° 
(decomp., violet vapours); an impure diphenylsemicarbazone, 
hexagonal plates, which darkened at 280°; a p-bromophenylsemi- 
carbazone, C,,H,,0O,N;Br, yellow needles, decomp. 220—223°; a 
p-nitrophenylsemicarbazone, C,g,H,,;0;N, [?], yellow needles or 
prisms, which gave violet fumes at about 241°; a benzhydrazone, 
C,,H,,0,N., yellow needles, decomp. 170—185°; and a p-nitrobenz- 
hydrazone, Cy;,H,30,N3, yellow needles, m. p. 220—224° (decomp.). 
Attempts were made to methylate the compound by means of 
methyl sulphate, diazomethane, and methyl alcohol mixed with 
sulphuric acid. A monomethyl ether, C,,H,)0,, reddish-yellow 
needles, m. p. 115—140°, was apparently obtained under the last 
conditions. J. C. W. 


Ortho-substituted Xylyltellurium Compounds. Kari LEDERER 
(Ber., 1916, 49, 334—344)—Two ortho-substituted tellurides, 
namely, di-p-xylyl and di-m-4-xylyl telluride, have been prepared, 
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and their behaviour towards halogens has been studied in extension 
of the investigation of the phenyl! and tolyl tellurides (A., 1912, i, 
852). 

Di-p-zylyl telluride, Te(CgHgMe,),, was prepared by the action 
of tellurium dibromide on magnesium pxylyl bromide, and 
separated from the accompanying di-pxylyl by distillation. It 
formed silky needles, m. p. 72°, b. p. 260—-275°/34 mm., and com- 
bined directly with the halogens in ethereal solution. Dvz-p-xylyl- 
telluronium dichloride, TeCl,(C,H,Me,)., crystallised in small, 
colourless needles, m. p. 197—198°; the dibromide, in yellow 
needles, m. p. 189—190°; and the di-iodide, in deep reddish-brown 
needles, m. p. 161—162°. The dibromide yielded di-p-xylyl- 
telluronium oxide, TeO(C,H;Me,), a microcrystalline powder, m. p. 
225—-226°, when heated with dilute sodium hydroxide. When 
boiled with water, the dichloride and dibromide were gradually 
hydrolysed, but it was not possible to obtain basic products; a 
compound, m. p. 227°, which approximates to the constitution of 
an anhydride of C,,H,.TeCl-OH, and reacts with potassium iodide 
to give the corresponding iodine derivative, is described. The 
telluride also combined with methyl iodide to form di-p-zylyl- 
methyltelluronium iodide, TeMel(C,H;Me,)., m. p. 137° (decomp.), 
from which the picrate, m. p. 170°, was prepared. Double salts 
with mercuric haloids were also obtained: mercurichloride, 
Te(C,H;Me,),HgCl,, columns, m. p. 179—180°; mercuribromide, 
broad needles, m. p. 169—170°; mercurt-todide, golden-yellow 
needles, m. p. 166—167°. 

Di-m-4-zylyl telluride was obtained as a faintly yellow oil, b. p. 
202—203°/10 mm., by treating magnesium m-xylyl bromide with 
tellurium dibromide, converting the crude telluride into its 
dibromide, and reducing this again by means of magnesium methyl 
iodide. The following derivatives were prepared: dich/oride, 
microscopic columns, m. p. 187—188°; dibromide, microscopic, 
yellow prisms, m. p. 200—201°; di-iodide, ruby-red columns, m. p. 
181—182°; mercurichloride, m. p. 106°; mercuribromide, m. p. 
99°; mercuri-iodide, yellow scales, m. p. 107—108°; di-m-4-wylyl- 
telluronium owide, m. p. 216—217°; and the product of the action 
of boiling water on the dichloride, namely, the anhydride of the 
basie chloride, (C\gH,gTeCl),0, m. p. 239—240°. J. C. W. 


Mesityltellurium Compounds. Karu Leperer (Ber., 1916, 49, 
345—349).—Dimesityl telluride, Te(CgH,Me;)., was obtained by 
the action of tellurium dibromide on magnesium mesityl bromide 
in crystals, m. p. 129°, and converted into the following telluronium 
compounds: dichloride, needles, m. p. 178—179°; dibromide, small, 
yellow needles, m. p. 205—206° (decomp.); di-iodide, very deep 
red columns, m. p. 111°; oxide, TeO(C,;H,Meg)., m. p. 204—205°; 
and anhydride of a basic iodide, (CjgHy,:TeI),0, m. p. 100°. 

J.C. W. 

Hydrogenation of Esters of Nitrobenzoic Acid in Acid 
Solution. Preparation of Esters of Hydrazobenzoic Acid. 
Watter Kroéscne (Chem. Zentr., 1915, ii, 1186; from Arbeit. 
Pharm. Inst. Univ. Berlin, 1914, 11, 95).—The idea that the 
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reduction of aromatic nitrocompounds in acid solution yields 
amines directly is not entirely correct. The esters of p-nitrobenzoic 
acid when reduced with zinc dust and acetic acid give a mixture 
of esters of hydrazo- and amino-benzoic acids, whilst nitrobenzene 
will yield up to 10% of azobenzene. For the separation of the 
esters use was made of the relatively difficult hydrolysis of those of 
the amino-acid. 

The following esters were obtained: ethyl phydrazobenzoate 
(compare Meyer and Dahlem, A., 1903, i, 448), colourless needles, 
m. p. 118°, which redden in the air; menthyl p-hydrazobenzoate, 
small, colourless crystals, m. p. 131°, which redden in the air; 
menthyl p-aminobenzoate, compact, colourless crystals, m. p. 
85—86°. 


The Structure of the Dibydro-8-naphthoic Acids. C. G. 
Derick and Oxtver Kamm (J. Amer. Chem. Soc., 1916, 38, 
400—419).—Sowinski (A., 1891, 1381), and Baeyer and Besem- 
felder (A., 1892, 191), obtained two of the three possible dihydro- 
B-naphthoic acids (having the unsaturated linking in the same 
ring as the carboxyl group) by the reduction of 8-naphthoic acid 
with sodium amalgam. One of these was readily transformed into 
the other, and yielded a dibromide, which decomposed spontaneously 
into a monobromolactone. For these reasons, and because Pickard 
and Yates (T., 1909, 95, 1011—1015) succeeded in resolving it into 
optically active components, it must be 1: 2-dihydro-8-naphthoic 
acid. The third isomeride has now been obtained by boiling either 
of the older acids with barium hydroxide under pressure or with 
potassium hydroxide. From a study of the three dibromides and 
of the oxidation of the new acid, the constitutions of the acids are 
now completely established. The older stable acid is 1:4- 
dihydro-8-naphthoic acid, and the new acid is the 3 :4-isomeride. 

B-Naphthoic acid was obtained on a fairly large scale by 
sulphonating naphthalene and isolating the B-isomeride by Witt’s 
method (A., 1915, i, 515), then distilling the sodium sulphonate 
with potassium ferrocyanide under reduced pressure and hydro- 
lysing the nitrile. The acid was reduced with sodium amalgam 
and the product separated into its components by fractional pre- 
cipitation, the labile acid being further purified by reducing its 
dibromide. The new acid was then prepared from these as 
indicated above. 

The old stable 1:4-dihydro-8-naphthoic acid has m. p. 161°, the 
labile 1:2-acid has m. p. 101°2°, and the new 3:4-dihydro-B- 


naphthoic acid, CH, <ont. H, 


, ; F 
-6-00,H’ crystallises in clusters o 


radiating needles, m. p. 118°. Of the stable acids, the new one is 
the more difficult to rearrange, and is about twice as soluble as the 
other in water, the temperature-coefficients for the range 0—97° 
being about the same, however. The dibromides were prepared in 
the usual way, chloroform being the appropriate solvent. 3:4- 
Dibromo-1 :2:3:4-tetrahydro-8-naphthoic acid, m. p. 172° (de 
comp.), from the labile acid was not found to be liable to undergo 
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spontaneous decomposition; the new 1:2-dibromo-1:2:3:4-tetra- 
hydro-B-naphthoic acid forms white crystals, m. p. 190° (decomp.). 
The following amides were also prepared for comparison: B-naphth- 
amide, m. p. 195°; tetrahydro-B-naphthamide, m. p. 137°; 1:2- 
dihydro-B-naphthamide, m. p. 140—150°; the 1:4-isomeride, m. p. 
168°; the 3:4-isomeride, m. p. 155°; and cinnamamide, m. p. 148°. 
It is pointed out that the two stable dihydro-acids give amides 
which exhibit the cinnamon-like odour of cinnamamide, a property 
which is characteristic of the grouping —C:C—C:0. 


— 

The behaviour of the dibromides towards alkalis affords a clue 
to their constitution. The dibromide of the labile acid dissolves 
in 5% sodium carbonate, forming the monobromolactone, and this 
is transformed into 4-keto-1:2:3:4-tetrahydro-B-naphthoic acid, 
m. p. 143—145° [semicarbazone, m. p. 266° (decomp.)], on boiling 
with 20% potassium hydroxide, thus: 

C,H,-CH—O 
i 
_ | CHBr| —> 
1 
CH,—CH—CO 


’ ae 
CoH <on,. H-CO0,H’ 
The dibromide of the stable acid, m. p. 161°, yields B-naphthoic 
acid when dissolved in dilute alkalis, thus: 
CH,CHBr ‘ CH.CH 
Coon, Br°CO,H ~_ CoH <(:6-00, 1" 
The dibromide of the new acid yields 1:2-dthydroxry-1:2:3:4- 
tetrahydro-B-naphthoic acid, white plates, m. p. 182°, which forms 
B-o-carboxyphenylpropionic acid on oxidation with alkaline 
permanganate, thus: 
CH,—CH, CH,——CH, 
' a 
CH oH Br-CBr-CO,H ii CoHi< oH (0H)-C(OH)-CO,H 
CH,°CH,°CO,H 
CHi<Co.H i 


The oxidation of the new acid was also carried out in stages by 
means of alkaline permanganate. The first product was apparently 
a hydrate of 2-hydroxy-1-keto-1:2:3:4-tetrahydronaphthote acid, 
C,,H,,0,,H,O, m. p. 119—120°, and further oxidation yielded 
B-o-carboxyphenylpropionic and phthalic acids, thus: 

' som 2 pet 
CH on= H:-Cu,H —_ CH< 0 (OH)-CO,H _ 


CH,°CH,°CO,H CO,H 
CH <oo4H “ CHG; 
(All the m.p.’s are “ corrected.”) J.C. W. 


The Structure of the Dihydro-a-naphthoic Acids. OLIvER 
Kamm and Harry Bruce McCuveace (J. Amer. Chem, Soc., 1916, 
38, 419—430).—Of the three possible dihydro-a-naphthoic acids 


s 2 


CHBr-CHBr 
CHa<on —On-Co,H 
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with the unsaturated linking in the same ring as the carboxyl 
group, two have been obtained by the reduction of a-naphthoic 
acid with sodium amalgam (Sowinski, A., 1891, 1380; Baeyer and 
Schoder, A., 1892, 191). The third has not yet been obtained, but 
a study of the dibromides of the known acids along the lines 
followed in the case of the B-acids (previous abstract) has estab- 
lished the structure of these. The labile acid, m. p. 86°59, is 1:4- 
dihydro-a-naphthoic acid, and the stable one, m. p. 121°5°, is 
3 :4-dihydro-a-naphthoie acid. 

a-Naphthoic acid was prepared from a-naphthylamine through 
the nitrile, and reduced as indicated. The labile acid obtained was 
converted into the stable one by boiling with 5% potassium hydr- 
oxide for half an hour, and both were purified until the ionisation 
constants were satisfactory. The dibromides were prepared in the 
usual manner, and then treated with 5% potassium hydroxide. 
The dibromide of the labile acid, m. p. 125°, yielded @naphthoic 
acid and a little naphthalene, whilst the dibromide of the stable 
acid, m. p. 151° (decomp.), gave an acidic, coloured substance and 
1: 2-dihydroxy-1:2:3:4-tetrahydro-a-naphthoic acid, white plates, 
m. p. 175° (decomp.), thus: 

gaeem OR, ee’ 


CH CH 
Cs4+<B1(CO,H): HBr CoH 0(0H)(CO,H)-CH-OH" 


An attempt to prepare the third isomeride involved the reduc- 
tion of 4-ethoxy-a-naphthoic acid (future communication) without 


losing the ethoxy-group, but this could not be effected. J. C. W. 


wSulphonic Acids of p-Aminophenyl Salicylate and their 
Derivatives. I. J. Apetin and M. Peretsrein (Annalen, 1916, 
411, 216—229).—Of the three methods of preparing w-sulphonic 
acids of amines of the type NHR-CHR’-0-SO,H (R=alkyl or aryl; 
R/= hydrogen, alkyl, or aryl), those of Schiff (1866) and of Miller 
and Pléchl (1891) are inconvenient or restricted in their applica- 
tion, the best being Eibner’s method (1901) of condensing amines 
with the bisulphite compounds of aldehydes (and ketones). The 
researches of Reinking, Dehnel, and Labhardt (A., 1905, i, 261), 
Bucherer (A., 1906, i, 828; ii, 741), and Knoevenagel (A., 1904, 
i, 994) indicate that these w-sulphonic acids are really sulphurous 
esters; evidence in the same direction is also afforded by the 
bactericidal and pharmacological action of the new compounds now 
to be described. 

pAminophenyl salicylate reacts much more sluggishly than 
aniline, toluidines, etc., with aldehyde bisulphite compounds, the 
solution requiring prolonged boiling to ensure the formation of the 
w-sulphonic acid; in many cases the addition of sodium acetate 
accelerates the reaction. The sodium w-methylsulphonate, 

OH-C,H,°CO-0-C,H,-NH-°CH,°0-SO,Na,H.O, 

prisms or needles, decomp. 228°, is obtained by heating pamino- 
phenyl salicylate, formaldehyde, sodium hydrogen sulphite, and 
sodium acetate in aqueous alcohol. Its aqueous solution has a 
yellow colour and neutral reaction, develops a reddish-violet colora- 
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tion with ferric chloride, and reduces ammoniacal silver oxide 
solution. The potassium salt, leaflets, with 1H,O; lithium; and 
calcium salt, with 2H.O, are mentioned. The free acid, colour- 
less needles, with 1H,O, has decomp. 134°, and reacts in aqueous 
alcohol or acetone with 4-dimethylamino-1-phenyl-2 : 3-dimethy]-5- 
pyrazolone and with hexamethylenetetramine to form salt-like com- 
pounds containing one mol. of each constituent; the former, 
C,,H0,N,8, forms crystals, decomp. 140—141°, and the latter, 
Cs9H,;0,N;S, colourless needles, decomp. 167°. 

Aqueous solutions of the alkali or alkaline earth salts of the 
w-methylsulphonic acid of »aminopheny] salicylate dissolve certain 
xanthine derivatives, such as caffeine and theophylline. 

The sodium w-ethylsulphonate of p-aminophenyl salicylate, 
colourless needles containing 1H,O, decomp. 149—150°, and the 


sodium w-propylsulphonate, colourless plates, have been prepared. 
C. 8. 


w-Sulphonic Acids of p-Aminophenyl Salicylate and their 


’ Derivatives. II. J. Apetin (Annalen, 1916, 411, 229—244. 


Compare preceding abstract).—The stability of the w-alkylsulphonic 
acids of paminophenyl salicylate decreases as the weight of the 
alkyl group increases; whilst the w-methylsulphonic acid and its 
sodium salt are quite stable, the salts of the w-ethyl- and -propy]- 
sulphonic acids are much less stable, and the alkali salts of the 
w-amylsulphonic acid cannot be obtained pure. The stability is 
also diminished by substituents; the chloral bisulphite compound 
and p-aminopheny]! salicylate do not yield a well-defined compound. 
Of the aromatic aldehyde bisulphite compounds, that of benz- 
aldehyde reacts best with »aminophenyl salicylate. Substitution 
in the phenyl group diminishes the stability of the w-sulphonic 
acid. These differences in stability are probably related to the 
degree of hydrolytic dissociation of the aldehyde bisulphite com- 
pounds in aqueous solution. 

Similar results have been obtained when p-aminophenol or 
p-phenetidine is used in place of paminopheny] salicylate. 

The sodium w-methylsulphonate of p-aminophenol, 

OH-C,H,-NH-CH,-0-SO,Na,H,0, 
colourless needles, is obtained by heating p-aminophenol and the 
formaldehyde bisulphite compound with water under quite definite 
conditions. The salt easily oxidises in acid solution, but does not 
darken in alkaline solution except after a considerable time. The 
free acid crystallises in leaflets. 

p-Aminopheny] salicylate reacts with the bisulphite compounds 
of valeraldehyde and of chloral to form, not the expected 
w-sulphonic acids, but with the former a substance, needles, 
decomp. 126—127°, and with the latter a non-halogenated com- 
pound, decomp. 155°. 

An alcoholic suspension of paminophenyl salicylate reacts on 
the water-bath with an aqueous solution (or suspension) of benz- 
aldehyde sodium hydrogen sulphite to form the sodium w-benzyl- 
sulphonate, OH*C,H,-CO-0-C,H,-NH-CHPh-0O-SO,Na,H,0, colour- 
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less needles, decomp. 117—-119°, which in aqueous solution reduces 
ammoniacal silver oxide, but does not give a reddish-violet colora- 
tion with ferric chloride. The sodium w-benzylsulphonate of 
pphenetidine, OEt-C,H,-NH-CHPh-O-SO,Na,H,O, crystals, de- 
comp. 132—133°, is obtained in a similar way. 

p-Aminophenyl o- and m-hydroxytoluates (but not the p-hydroxy- 
toluate), by boiling with 5% alcoholic hydrogen chloride, yield 
hydrochlorides, C,,H,s0,N,HCl, colourless needles, the former 
having decomp. 223—224°, darkening at 170°, and the latter 
decomp. 222°, reddening at about 180°. 

The sodium w-methylsulphonates of paminopheny/ o- and m- 
hydroxytoluates, OH-*C,H,;Me-CO-O-C,H,-NH-CH,°O-SO,Na,H,0, 
are prepared by the general method (preceding abstract); the 
former has decomp. 221—-222° (free acid, crystals, with 1,0, 
decomp. 134—136°), and the latter has decomp. 226—227° (free 
acid, needles, with 1H,O, decomp. 133—-134°). 

When equal molecular quantities of antipyrine and the w-methy]- 
sulphonic acid of »aminopheny] salicylate are warmed in water or 
aqueous alcohol, sulphur dioxide is evolved, and a substance, 
colourless needles, decomp. 149°, is obtained, which is proved to 
be a salt-like compound of paminophenyl salicylate and the 
w-methylsulphonic acid of p-aminopheny]l salicylate by its synthesis 
by heating these two components in aqueous alcohol. C. 8. 


The Optical Anomaly of Fluorenone- and a//oChrysoketone- 
carboxylic Acids. A. Hanrzscn (Ber., 1916, 49, 226—232).— 
Notable colour differences exist between fluorenone-l-carboxylic 
acid (Goldschmiedt, A., 1903, i, 161; 1905, i, 132) and allochryso- 
ketone-l-carboxylic acid (Stobbe, A., 1907, i, 765) respectively, and 
their simple derivatives, such as the esters and salts; these deriv- 
atives are golden- to orange-yellow, whereas the free acids are red. 
At first sight these differences appear to be contradictory to the 
general result that the absorption of organic acids does not differ 
materially from that of their esters, and that although the salts 
may sometimes be rather more deeply coloured, they are never of 
a weaker colour; the facts therefore point to chromoisomerism. 

In a recent investigation Stobbe (A., 1915, i, 542; compare 
Schaarschmidt, this vol., i, 47) decides from the absorption spectra 
of these acids in solution that there is no constitutional 
abnormality, but such a result throws no light on the peculiarly 
dark colour of the solid free acids. 

All attempts to obtain isomeric forms of any of the derivatives 
of these acids proved fruitless, but as the yellow solutions of the 
free acids must contain in these compounds the ketonic configura- 
tion, the peculiar colour of the solid acids cannot be explained by 
the lactonic structure, because the lactonic form would be colour- 
less. 

The fact that these acids contain a carbonyl and a carboxyl 
group in proximity to each other suggests that the abnormally - 
deep colour may be due to intramolecular reaction between these 
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groups, probably with formation of an oxonium salt (formula 
annexed). This explanation meets all the 

0...HO-C:0 facts. The solid acids have a colour 

si *“ Yvesembling in depth that of the oxonium 


i 
/ b gt ee \ fluorenone nitrate, 8 >C:0 ... HNO,. 
64 


‘rr \/ — The isomeric fluorenone-4-carboxylic acid, in 
which the carbonyl and carboxyl groups are 
too widely apart for interaction, has a normal colour. Although 
the solutions of fluorenone-l-carboxylic acid in neutral solvents, such 
as alcohol or chloroform, resemble in colour the corresponding solu- 
tions of the esters, the solution in acetic acid has a distinctly 
deeper colour, whilst in trichloroacetic acid, fluorenone-l-carboxylic 
acid and allochrysoketone-1-carboxylic acid possess the same colour 
as when in the solid state; the relation between the deep colour 
and the occurrence of an oxonium structure therefore appears 
incontrovertible. 
When dissolved in sulphuric acid, these acids possess a still 
deeper colour, which is probably due to the formation of a 
dioxonium sulphate of the struc- 


HS0,H_O CO,H...HSO,H ture annexed. In accordance with 
this view, it is found that not only 


| 
‘ile ilies ile, carbonyl compounds, but carboxyl 
—- compounds, such as benzoic acid 
ba \7 and acetic acid, exist in solution in 


sulphuric acid as oxonium sulphates, the spectrum absorption being 
much stronger in this than in all other solvents (compare Hantzsch, 
 s 


A., 1908, ii, 14). 


The Isomerism of the Benzil-o-carboxylic Acids and their 
Derivatives. A. Hanrzscu and A. Scnuwiere (Ber., 1916, 49, 
213—226).—In extension of the investigation of the chromo- 
isomerism of the colourless and yellow derivatives of dihydroxy- 
terephthalic acid (Hantzsch, A., 1915, i, 551), the colourless and 
yellow forms of benzil-o-carboxylic acid and certain derivatives 
have been examined, with the result that chromoisomerism of a 
somewhat different type from the preceding has been recognised, 
to which the description ‘“ketone-hydroxylactone isomerism” is 
applied. 

The two modifications of benzil-o-carboxylic acid have already 
been described by Graebe (A., 1890, 989), as also have the 
yellow and colourless salts of benzildi-o-carboxylic acid and the 
yellow and colourless dialkyl esters; these colourless esters were 
regarded by Juillard (A., 1888, 955) and by MHénigsberger 
(Annalen, 1900, 311, 266) as monoalkyl esters. Treatment with 
thionyl chloride converts the mono-acid into a colourless acid 
chloride, C,;H,O.Cl, m. p. 128°, whilst the action of phosphorus 
pentachloride on the acid in carbon disulphide solution yields a 
second colourless chloride, m. p. 61—63°, which can be converted 
into the isomeride by prolonged heating in chloroform solution. 
In some cases, also, coloured and colourless forms have been 
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observed with one salt of the monocarboxylic acid. There thus 
exist chromoisomeric forms of benzil-o-carboxylic acid, its salts, and 
esters, the yellow isomerides being of the ketonic structure 
CRO-CO-C,H,CO,X, and the colourless compounds of the 


hydroxy-lactonie structure, CO<°ss>C(OX)-COR, where X 


represents a hydrogen or metallic atom or an alkyl group, whilst 
R represents an aromatic radicle. The two colourless acid chlorides 
are also represented by the analogous formule COCI-C,H,-CO-COR 


and CO<U#«>cc1-Cor. 


Of the dicarboxylic acids and their derivatives, only the diketonic 
and the dilactonic forms are known. 

The close similarity between the isomerism of the benzil-o- 
carboxylic acids and that of the o-benzoylbenzoic acids is demon- 
strated by optical examination. The ketonic esters of o-benzoy]l- 
benzoic acid, the corresponding salts, and the free acid itself exhibit 
spectrum absorption similar to that of benzophenone, whereas the 
esters of hydroxylactonic structure give an absorption curve of a 
different type. Similarly, the yellow series of esters derived from 
the mono- and di-carboxylic acids of benzil prove their ketonic 
structure by the close resemblance of their absorption curves to 
that of benzil, whilst the lactonic ester has a quite distinct type of 
curve, but very like that of the lactonic esters of o-benzoylbenzoic 
acid; hence also the yellow free acids and the yellow salts are 
ketonic derivatives, whilst the colourless form of the monocarboxylic 
acid and the colourless salts are hydroxy-lactone derivatives. It is 
noteworthy that whereas the chromoisomeric derivatives of benzil 
optically are quite different, the colourless and yellow chromo- 
isomerides among the dihydroxyterephthalic acid compounds optic- 
ally are closely alike, the chief difference lying merely in the posi- 
tion of the absorption curve, this peculiarity being due to the latter 
isomerism depending on the relatively slight change 

*C(OH):CH:CO,R to -CO-CH:C(OH)-OR. 

The most definite confirmation of the hydroxylactone—ketone 
nature of the isomerism of the benzil-o-carboxylic acid derivatives 
is observable with the two colourless chlorides of benzildi-o-carb- 
oxylic acid, one of which, m. p. 194—-196°, reacts with water and 
alcohols in the manner of a true acid chloride, and therefore 
possesses the constitution COCI]-C,H,-CO-CO-C,H,-COCI; the other, 
m. p. 250—253°, can be recrystallised unaltered from alcohol, and 
from its identity with the product of the addition of chlorine to 
diphthalyl must be regarded as of the structure 


© 0H Sccr-cor<OssSoo, 


The yellow salts also indicate their ketonic structure by retaining 
their colour in alkaline solution, whereas lactones and hydroxy- 
lactones undergo fission on treatment with alkali. 

Unlike the case of benzil-o-monocarboxylic acid, only one form 
of the dicarboxylic acid is known, but chromoisomerism is observ- 
able with the salts of each, some being coloured whilst others are 


i i eC 
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colourless, and occasionally the salt with one metal being obtain- 


able in a coloured and a colourless form. 

The conditions under which transformation can occur from one 
series to the other are discussed, the chief agent of change being 
alteration in temperature. The isomeric esters and chlorides dis- 
solve unaltered in inactive solvents, but the colourless salts of the 
mono- and di-carboxylic acids dissolve, giving yellow solutions 
optically identical with those derived from the yellow salts. With 
the free benzilmono-o-carboxylic acid the absorption of the alcoholic 
solution indicates an equilibrium between the two forms, the 
ketonic form, however, largely preponderating. D. F. T. 


Anemonin. Y. Asanina (Arch. Pharm., 1915, 253, 590—603. 
Compare A., 1914, i, 561; 1915, i, 1067).—In agreement with the 
statement of Beckurts (A., 1892, 1241), and contrary to that of 
Meyer (A., 1896, i, 623; 1899, i, 930), the author finds that 
towards bromine or hydrogen bromide, anemonin behaves like a 
diolefine, the tetrabromide, C,,H,O,Br,, having, however, m. p. 175° 
(undecomp.). Anemoninic acid, formed by hydrolysis of 
anemonin with combination of two mols. of water, has now been 
obtained crystalline in the form of stellate groups of white, hygro- 
scopic needles, m. p. 116—117° (compare Beckurts, Joc. cit.). The 
relation between anemonic and anemoninic acids does not appear 
to be so simple as was indicated by Beckurts, since the character- 
istic colour reaction of the latter with alkali is not shown by the 
former. When anemonin is heated with the exactly equivalent 
proportion of alkali hydroxide solution, a transitory, reddish-brown 
coloration, rapidly changing to the pale yellow of the neutral 
anemoninate, is observed; subsequent addition of a few drops of 
the alkali solution restores the reddish-brown coloration. The 
corresponding changes are represented as follows: 

CH,-CH,-C CH,-CH,-CH CH,-CH,-C 

0-00’!!! 1 “0-007! 1 0-CO’!! 


ry > ¢ co +> 6 (oH) —> 
*<o-c0. © *<o-c0. © °<9-co GOH) 
OH,-CH,-C  _OH,-CH,-CH —-OH,-CH,-CH 
(I.) (II.) 
H,—CH,—C(C0,H) x. 
CO<GH"- CH, UH(COH)>C Om. 
(III) 


Compound I, first formed, contains a methine group lying between 
two carbonyl groups, and has therefore a reactive hydrogen atom. 
The temporary reddish-brown coloration is due to compound II, 
which forms a coloured anhydride salt. The pale yellow, neutral 
salt of anemoninic acid (III) is converted by alkali into a reddish- 
brown enolic salt (compare Stobbe, A., 1908, i, 985; Dieckmann, 
A., 1914, i, 691). Catalytic reduction of anemoninic acid results 
in the absorption of one mol. of hydrogen and formation of 
anemonolic acid, whereas anemonic acid readily absorbs two mols. 
Hydrolysis of anemonin by means of sodium ethoxide and purifica- 


tion of the acid thus obtained by way of its lead salt yields 
3* 
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a-anemonic acid, m. p. 120°, which is converted into the B-isomeride, 
m. p. 210° (compare Beckurts, loc. cit.; Meyer, loc. cit.), by boil- 
ing with dilute hydrochloric acid. On the assumption that formula 
III correctly represents anemoninic acid, the constitution of 
anemonolic acid would be 00< Gi CH CHICO: H)> CH-OH 
(compare Meyer, Joc. cit.). 

Anemonin dihydrobromide, C,.H,0,,2HBr, forms fine, felted 
needles, m. p. 182° (efferves.). 

a-Anemonic acid, CyHO;, forms stellate groups of white 
needles; its sodium, potassium, and lead salts, and its semi- 
carbazone, C,,H,,0;N;,4H,O, m. p. 220°, and phenylhydrazone, 
m. p. 235° (efferves.), were prepared. 

8-Anemonic acid forms a semicarbazone, charring without melt- 
ing at about 270°, and a phenylhydrazone, which begins to melt 
at about 220° and decomposes with effervescence at 245°. 

The compound, C,,H,,O,N., obtained by the action of phenyl- 
hydrazine on dimethylanemonin, forms slender, deep yellow needles, 
m. p. 180°; Meyer (/oc. cit.) gave m. p. 170°. 

Anemonolic acid yields a sparingly soluble semicarbazone, 
C,,H,,0O,N,, in the form of a white, crystalline precipitate, m. p. 
185° (decomp.). 


Mellitic Acid and its Nitrogenous Derivatives. Orro 
Mumm (Annalen, 1916, 411, 244—-272).—The identity of the tri- 
methylparamide synthesised from _triketo-3-acetyl-1-methylpyrrol- 


idine (acetylhydroxymaleinmethylimide) by Mumm and Bergell 
(A., 1912, i, 1015) with that obtained from mellitic acid and 
methylamine by Meyer and Steiner (A., 1914, i, 963) has been 
proved by a comparison of their crystalline forms and of the course 
of their hydrolysis by aqueous sodium hydroxide. 

A by-product, which is soluble in water, obtained in the pre- 
paration of trimethylparamide from mellitic acid and methylamine 
by a slight modification of Meyer and Steiner’s method, is 
dimethyleuchroic acid, C,sH,O,No, colourless, rhomic plates with 
2H,O, which responds to the euchrone reaction, and probably has 

as CO-C-C(CO,H):C-CO. : : 
the constitution NMe<69-C-C(CO,H): com NMe, since it can 
not be converted into trimethylparamide by heating the methy]l- 
ammonium salt at 200°. Since the acid crystallises even from 
alcohol with 2H,0O, the possibility exists that it is a dimethylamide 
of mellitie acid, C,(CO,H),(CO-NHMe),, but this is disproved by 
the fact that the acid behaves as a dibasic acid towards sodium 
hydroxide ; the dimethylamide (or dimethylammonium salt) is pro- 
duced, however, when the acid is digested for a long time with an 
excess of the alkali. 

The response of dimethyleuchroic acid to the euchrone reaction 
(reduction with zinc) shows that the formation of the coloured 
(blue or violet) product cannot be due to a tautomeric change (in 


the case of euchroic acid itself) of NH ~ to N <C(0H):” since 


such a change is impossible in the case of dimethyleuchroic acid ; 


_— SP T = 
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possibly a quinonoid compound, such as 
Cu—-C:C(Cu,H )*C:C\OH) 
) : S 
NMe<oon): am Aa _— 
is formed. 


Ammonium mellitate has been heated under various conditions, 
at the ordinary pressure or in a vacuum, at temperatures from 
160—195°, for periods varying from a few to ten hours, and always 
in a slow current of air; the product in all cases is essentially the 
same, consisting of a mixture of euchroic acid and paramide. In 
only a few of the experiments has the euchroic acid obtained 
given analytical results corresponding with the formula 
C.,H,O,;N; (Meyer and Steiner, Joc. cit.); in most cases its com- 
position differed from this and also from the formula C,,H,O,N, 
found by Wohler in 1841. 

Paramide resembles trimethylparamide in its behaviour during 
titration with alkali and in losing only two molecules of ammonia 
easily by distillation with aqueous sodium hydroxide, but differs 
from it in that by treatment with a slight excess of very dilute 
aqueous sodium hydroxide at 0°, followed as quickly as possible 
by acidification, it yields a colourless, amorphous, occasionally 
microcrystalline, substance which contains 4$H,O more than 
paramide, and has the composition C,,H,O,,N,. 

The examination of the crude euchroic acid obtained above 
shows that three euchroic acids occur, namely, ewchroic acid (a), 
C,.H,O,N, (corresponding with Wéohler’s formula), ewchrote acid 
(6), CosH O,,N, (corresponding with Meyer and Steiner’s formula), 
and euchroic acid (c), CygH ,0s,Ny. The last behaves as an octa- 
basic acid when titrated with sodium hydroxide (and phenol- 
phthalein as indicator) in the cold, but after complete hydrolysis 
15 mols. of the alkali are neutralised. The conditions for the pro- 
duction of the (+) acid cannot be stated with certainty, but the 
(a) acid is obtained by vigorously boiling for twenty minutes a 
solution of euchroic acid (c) in the exact quantity of 2N-hydro- 
chloric acid required to dissolve it; on cooling, the (a) acid 
crystallises in colourless plates. 

The three acids differ in their nitrogen content; in their other 
properties scarcely any differences are to be detected. Constitu- 
tional formule based on that of dimethyleuchroic acid are 


suggested. C. 8. 
The Chromoisomerism of the Salts of Phenol-aldehydes. 
A. Hantzscu (Ber., 1916, 49, 234—236).—A reply to Pauly (A., 


1915, i, 689) criticising several of the latter’s statements. 
 . & 4 


Conversion of J-Ionone intoIonone. G. Scuuttzand E. Gérrst- 
MANN (D.R.-P., 288688; from J. Soc. Chem. Ind., 1916, 35, 437).— 
y-Ionone is converted into ionone by prolonged heating at 
150—180° with acetic, propionic, butyric, or benzoic acid. By re- 
peated treatment of the fraction of higher boiling point containing 
unchanged y-ionone, a yield of 70% can be obtained. G. F. M 
s* 2 
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The Addition of Aliphatic Nitro-compounds to Unsaturated 
Compounas. E. P. Konter (J. Amer. Chem. Soc., 1916, 38, 
889—900).—The object of the work was to find a method of pre- 
paring cyclopropane derivatives having a nitro-group attached to 
one of the ring carbon atoms. Sodium nitromethane readily com- 
bines with phenyl styryl ketone to give the sodium derivative 
of y-nitro- 8-phenylbutyrophenone, NO,*CH,-CHPh-CH,°COPh. 
When bromine is added to the nitro-ketone itself, it gives a pair 
of a-monobromo-derivatives, from which sodium ethoxide rapidly 
removes hydrogen bromide, giving a nitrocyclopropane. The 
sodium derivative on bromination gives sodium bromide and two 
isomeric y-monobromo-derivatives, which on reduction only yield 
the nitro-ketone. Other nitro-paraffins, both primary and 
secondary, can be used in place of nitromethane. The nitro-esters 
may even be used, but give a mixture of products unless the nitro- 
compound is secondary, when the sole product is a lactone, which, 
when digested with hydrochloric acid, passes into the required 
nitro-ketone. The only unsaturated compound used in this work 
was phenyl styryl ketone, but the work is being extended to others. 

Nitromethane and phenyl styryl ketone only react in the presence 
of a condensing agent, the most satisfactory being sodium meth- 
oxide, an excess of nitromethane being used. The sodium meth- 
oxide in methyl alcohol solution is added, with constant shaking, 
to a solution of phenyl styryl ketone and nitromethane in the 
same solvent at about 40°. The yellow liquid is cooled and 
acidified with glacial acetic acid. The whole is cooled in a freez- 
ing mixture, and the nitro-ketone is collected. y-Nitro-8-phenyl- 
butyrophenone, NO,*CH,*CHPh°CH,°COPh, crystallises in thin, 
white needles, m. p. 103°, and gives a semicarbazone, plates, m. p. 
165°; it does not reduce potassium permanganate when in acetone 
solution. On adding sodium to its benzene solution and heating, 
sodium aci-nitrophenylbutyrophenone is readily obtained as a 
microcrystalline powder, and is quickly hydrolysed in aqueous solu- 
tion. The dry sodium derivative when added gradually to bromine 
dissolved in chloroform gives a mixture of two isomeric y-bromo-y- 
nitro-B-phenylbutyrophenones, NO,*CHBr-CHPh:CH,°COPh, one 
crystallising in_needles, m. p. 90°, the other in thin plates, m. p. 
93°. Both these bromo-derivatives readily dissolve in sodium 
methoxide and unite with bromine, giving yy-dibromo-y-nitro-B- 
phenylbutyrophenone, m. p. 160—162°. These y-bromo-deriv- 
atives are readily reduced when boiled in alcohol or acetone solu- 
tion with potassium iodide or potassium cyanide, giving the 
original nitro-ketone. 

When nitrophenylbutyrophenone is brominated in chloroform, 
the bromine enters in the a-position, the chief. product being 
a-bromo-y-nitro-B-phenylbutyrophenone, 

NO,°CH,*CHPh-CHBr-COPh, 
colourless needles, m. p. 100°, together with a small amount of an 
isomeride, m. p. 86°, and a little of a dibromo-derivative, prisms, 
m. p. 105°. When slightly more than one equivalent of potassium 
iodide is added to each of the a-bromo-compounds dissolved in the 
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smallest quantity of boiling methyl alcohol, the same a-iodo-y- 
nitro-B-phenylbutyrophenone, pale yellow needles, m. p. 123°, is 
obtained. The a-halogen compounds readily lose the hydrogen 
haloid when treated with sodium ethoxide, potassium acetate, or 
potassium cyanide, giving the same cyclopropane derivative, m. p. 
93°. The y-bromo-compounds can be further brominated in chloro- 
form solution, giving ay-bromo-compounds. The following were 
prepared: ay-dibromo-y-nitro-B-phenylbutyrophenone, needles, 
m. p. 130°, which when boiled with potassium iodide in alcoholic 
solution gave the a-iodo-compound, m. p. 123° (see above), and 
when boiled in alcoholic solution with zinc dust gave a very poor 
yield of the cyclopropane derivative, m. p. 93°. 
A similar series of compounds has been obtained using nitro- 
ethane in place of nitromethane. 
y-Nitro-B-phenylvalerophenone, 
NO,*CHMe-CHPh:CH,*COPh, 
was obtained as two stereoisomerides, one crystallising in fine 
needles, m. p. 72°, and the other in stout needles or plates, m. p. 
100°. 
y-Bromo-y-nitro-B-phenylvalero phenone, 
NO,*CMeBr-CHPh:CH,°COPh, 
crystallises in fine needles, m, p. 17°, a second product, m. p. 160°, 
being obtained during its preparation. 
a-Bromo-y-nitro-B-phenylvalero phenone, 
NO,*CHMe-CHPh:CHBr-COPh, 
was not isolated as such, but two solid cyclopropane derivatives 
were obtained from it. 
B-Nitropropane under slightly modified conditions similarly 
yielded y-nitro-B-phenyl-y-methylvalerophenone, 
NO,*CMe,*CHPh-CH,*COPh, 
m. p. 167°, which showed no tendency to form metallic derivatives. 
a-Bromo-y-nitro-B-phenyl-y-methylvalerophenone, 
NO,*CMe,*CHPh-CHBr-COPh, 
was obtained in two isomeric forms, one crystallising in diamond- 


shaped plates, m. p. 165°, and the other in stout prisms, m. p. 125°. 
W. G. 


Hylotropic Isomeric Modifications of Substances. Kari 
Scnaum, Kart Scuaerinc, and Friepricn Kravusine (Annalen, 
1916, 411, 161—195).— When about 2 c.c. of fused a-benzophenone 
are heated at 220° for about forty-five minutes and cooled slowly 
to the ordinary temperature, and finally in ether—carbon dioxide, 
about 80% of the product is obtained in the form of very stable 
crystals of the metastable B-benzophenone; these are almost 
unaffected by pgessure or friction, and can be kept unchanged for 
a year or longer. To achieve a successful result, scrupulous cleanli- 
ness of the hands and vessels is essential, and ‘“‘spores” of the 
a-modification must be entirely absent. 

Comparative determinations of the physical constants of a- 
and B-benzophenones in the fused state and in solution have 
been made; the refractive indices and the viscosities of the fused 
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substances and the ultraviolet absorption spectra of solutions (but 
not of the fused substances) show small but appreciable differences 
(compare Schaum, A., 1910, i, 391). The two modifications of 
benzophenone, therefore, when freshly fused or dissolved, must be 
chemically isomeric, and the “polymorphism” of benzophenone 
must be a case of equilibrium isomerism. 

The freezing points of the fused 8-modification to which varying 
quantities of a-crystals have been added, and, conversely, of the 
fused a-modification to which the f-modification has been added 
(the latter must be added in the fused state, since the observation 
has been made that #-crystals are converted into a-crystals in 
contact with the fused a-modification), have been determined. 
Whilst in the latter case the freezing point remains almost constant, 
the freezing point of the B-modification in the former varies con- 
siderably (several tenths of a degree) with the amount of a-form 
added. The conclusion is drawn that the B-crystals are mixed 
crystals, and the stability of this metastable modification increases 
as the proportion of the a-molecules therein diminishes. 

By passing hydrogen chloride through the fused a-modification 
at 48°, it is shown that the conversion of the a- into the B-modifi- 
cation can be catalytically accelerated. 

Experiments analogous to the preceding, and with similar results, 
have been conducted with a- and B-phenyl ptolyl ketones. 

Five hundred and fifty organic substances have been examined 
by the aid of Lehmann’s polarisation microscope, and of the 80 
cases which proved to be polymorphous, 57 have not hitherto been 
recorded in the literature; these are tabulated, their degree of 
polymorphism and enantiotropy or monotropy being stated. 


C. 8. 


Benzoylphenylethylene Oxide, a Third Isomeride of Di- 
benzoylmethane. Oskar Wipman (Ber., 1916, 49, 477—485).— 
The properties of a-benzoyl-8-phenylethylene oxide (A., 1913, i, 
1220) have been more completely investigated. It readily reacts 
with hydrogen chloride, and yields with hydroxylamine, semi- 
carbazide, and hydrazine previously unknown substances which, 
by rupture of the oxide ring, pass into derivatives of the 
1:3-diketone described by Wislicenus, 


N-OH oy —0o 
tI —> | ’ | . 
CPh-CH-CH Ph PhC-CH:CPh 


A somewhat different change occurs with alcoholic alkali, a 1:2- 
diketone being first formed and then converted into a hydroxy- 
carboxylic acid in accordance with the scheme 

SON 
CUPh*CH-CHPh —> COPh-CO-CH,Ph —> CH,Ph-CPh(OH)-CO,H. 


Benzoylphenylethylene oxide chlorohydrin, m. p. 106—107°, is 
prepared by the action of a cold, saturated solution of hydrogen 
chloride in alcohol on the oxide. 

Under varying conditions, benzoylphenylethylene oxide yields 
a number of oximes, the configurations of which have not been 


a. i a am 4 
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determined. When an alcoholic solution of the oxide is treated 
at the ordinary temperature with a concentrated aqueous solu- 
tion of hydroxylamine hydrochloride, the a-oxime, long needles, 
m. p. 169—169°5°, separates; with hydroxylamine, on the other 
hand, the B-ozime, needles, m. p. 161°, is obtained, together with 
a mixture of y- and 6 (?)-oximes, which were not separated ; these 
are readily converted by hydrogen chloride into the a-oxime. The 
a-oxime and the y- and 8-mixture are readily converted by con- 
centrated sulphuric acid in glacial acetic acid solution into 
diphenylisooxazole, m. p. 141°. 

Phenylhydrazine converts the oxide into 2:3:5-triphenyl- 
pyrazole, m. p. 138—138°5°, a phenylhydrazone with intact oxide 
group not being isolated. 

The hydrazone of benzoylphenylethylene oxide, colourless 
needles, m. p. 209°, is obtained by the action of hydrazine hydrate 
on a warm alcoholic solution of the oxide. The hydrochloride, 
fine, white needles, platinichloride, yellow, crystalline powder, and 
acetyl derivative, m. p. 139—140°, are described. Excess of boil- 
ing sodium ethoxide solution converts the hydrazone into 
diphenylpyrazole, m. p. 199° (acetyl derivative, six-sided leaflets, 
m. p. 87°). 

The semicarbazone of benzoylphenylethylene oxide forms six- 
sided prisms, which have m. p. 150—158°, then resolidify and 
again melt at 183—184° (decomp.). When cautiously heated to 
its m. p., diphenylpyrazole, m. p. 199°, is formed with explosive 
violence. 

When an alcoholic solution of the oxide is boiled for a short 
time with sodium ethoxide, a yellow oil is formed, the investiga- 
tion of which is not complete, but which doubtless contains pheny]l- 
benzylglyoxal, COPh-CO-CH.Ph, together with its enolic form, 
since it is converted by o-phenylenediamine into 2-phenyl-3- 
henzylquinozaline, colourless prisms, m. p. 98—99°. Protracted 
boiling with alcoholic sodium ethoxide solution causes the con- 
version of the oxide into phenylbenzylglycollic acid, needles, m. p. 
165—166°. The latter is oxidised by potassium dichromate to 
deoxybenzoin. H. W. 


Certain Derivatives of Tetrabromo-o-benzoquinone. C. 
Lortnc Jackson and Sypney A. Beces (J. Amer. Chem. Soc., 
1916, $38, 676—685).—The actions of potassium sulphite and 
dimethylamine on tetrabromo-o-benzoquinone are described. 
When a benzene solution of the quinone is shaken with an 
aqueous solution of potassium sulphite in the cold, the red colour 
gradually disappears and potassium dibromocatecholdisulphonate, 
C,Br,(OH),(SO,K),, separates in clusters of white needles, which 
reduce silver nitrate, give a deep blue colour with ferric chloride, 
and are converted into potassium euthiochronate on boiling with 
potassium hydroxide. The bariwm salt, 3H,O, and the calcium 
salt, 4H,O, are white, crystalline substances. The potassium salt 
was oxidised by rubbing with concentrated nitric acid to potassium 
dibromo-o-benzoquinonedisulphonate, but this could not be freed 
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from a trace of potassium nitrate. Anodic oxidation was there- 
fore tried, but the process could not be stopped at the desired 
stage, the ultimate product being pentabromoacetone. 

Using warm solutions of tetrabromo-o-benzoquinone and 
potassium sulphite, the authors occasionally obtained a compound 
which they believe has the constitution [(OH),C,(SO,K),|,0,H,O. 
It crystallises in white plates. 

The action of secondary amines on tetrabromo-o-benzoquinone 
gave disappointing results in view of the fact that aniline gave 
well-defined derivatives (A., 1903, i, 192). Dimethylamine gave 
unstable, black crystals of a compound, C,0,Br,(NHMe,)., 
decomp. 115—125°. d. © W. 


Reduction Products of 1- and 2-Benzoylanthraquinones. 
Atrrep ScHaarscumipt and D. Irinev (Ber., 1916, 49, 
386—396. Compare A., 1915, i, 566, 696)—The reduction of 1- 
and 2-benzoylanthraquinones in acid and alkaline media has been 
more thoroughly investigated. The following reactions are now 
recognised. The 1-benzoylanthraquinones yield blue pinacone 
derivatives when reduced in acid solution, but are only slightly 
attacked in ammoniacal solutions, whilst the 2-benzoylanthra- 
quinones give benzoylanthranols in acid media and anthracy]l- 
phenylearbinols in ammoniacal solutions. 

A mixture of 2-p-toluoylanthraquinone and aluminium powder 
(equivalent to 6H) was added to an excess of concentrated sulph- 
uric acid, and the reduction product, after pouring on ice, washing 
and drying, was boiled with acetic anhydride and sodium acetate, 
when 2-p-toluoylanthran-10-ol acetate, 


OHI gy Calle’ 0O-C,H Me, 


was obtained in pale greenish-yellow crystals, m. p. 154—154°5°. 
Reduction with zinc dust and 20% ammonia solution at 70—80° 
yielded a product which was crystallised several times from glacial 
acetic acid, and then obtained in very pale yellow crystals, m. p. 
164—165°. The substance was considered to be 2-anthracyl-p- 


tolylmethyl acetate, C,H, <UE>OiHy-CH(0Ae)-C,H,Me, 


1-p-Chlorobenzoylanthraquinone yielded a small amount of the 
same blue pinacone derivative when reduced by zinc and ammonia 
as is the chief product of the reduction by aluminium and con- 
centrated sulphuric acid (ibid.). J. C. W. 


Zingiberol. A New Sesquiterpene Alcohol Occurring in 
the Essential Oil of Ginger. Brensamin T. Brooks (J. Amer. Chem. 
Soc., 1916, 38, 430—432).—A fraction of ginger oil, free from 
terpenes and sesquiterpenes, with b. p. 154—157°/14°5 mm., is 
found to possess the fragrance of ginger and to be the alcohol 
related to zingiberene. It is therefore designated zingiberol, and, 
assuming the correctness of Semmler’s formule for zingiberene and 


ORGANIC CHEMISTRY. i. 409 


isozingiberene (A., 1913, i, 742), it would have either of the 
annexed formule. 


i\7 
CH 


Derivatives of Methylenecamphor. Hans Rupe and Martin 
Isetin (Ber., 1916, 49, 25—50).—On account of the presence of 
the conjugation of the ethylenic and ketonic linkings in deriv- 
atives of methylenecamphor of the type CsHy4< es these sub- 
stances supply attractive material for an investigation of the 
influence of constitution on the rotatory power of optically active 
compounds. Few compounds of this class have hitherto been pre- 
pared (Bishop, Claisen, and Sinclair, A., 1895, i, 62; Haller, A., 
1903, i, 503, 563; Haller and Bauer, A., 1906, i, 441; Haller and 
Minguin, A., 1903, i, 267; Minguin, A., 1903, i, 428; 1904, i, 
330; Haller and March, A., 1906, i, 296). The authors have dis- 
covered a convenient general method for the preparation of such 
substances by the reaction of chloromethylenecamphor, 

-CHCl 
OH <i 
with various organo-magnesium compounds; the reaction occurs 
more smoothly with the magnesium aryl haloids than with the 
alkyl compounds. The correctness of the view as to the constitu- 
tion of the products was confirmed by the identity of benzylidene 
and cyclohexylmethylene derivatives with these substances as 
produced by other methods, and also by the behaviour of a typical 
alkylidene and arylidene derivative towards ozone. 

Chloromethylenecamphor can be conveniently prepared by the 
action of thionyl chloride on hydroxymethylenecamphor, the pro- 
duct being a colourless oil, b. p. 113°/12°5 mm., [a]? +180°28° (in 
benzene); the reaction is endothermic to the extent of 118 cal. 
for the formation of 5°22 grams of chloro-compound; the chloro- 
compound forms a crystalline additive compound with hydrogen 
bromide. 

When treated with magnesium methyl bromide in ethereal solu- 
tion, chloromethylenecamphor is converted into ethylidene- 


camphor, C,H,, — 


109—110°/12 mm., [a]? +178°58° (in benzene). This sub- 
stance has already been described (Haller and Minguin, 
loc. cit.) as a liquid, [a], +113° (in alcohol), which appears to 
suggest that the earlier product was not optically pure, although 
the possibility of isomerism is not excluded. 


, radiate crystals, m. p. 28—29°, b. p. 
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Propylidenecamphor, ian: prepared in a similar 


manner to the preceding, but with the use of magnesium ethyl 
bromide, is a colourless, aromatic oil, b. p. 121—122°/13 mm., 
D? 0°9448, [a]? +172°95° in substance, +171°26° in alcohol, and 
+157°44° in benzene. 


n-Butylidenecamphor, a adh prepared by the general 


method, is a colourless, aromatic liquid, b. p. 131—132°/12 mm., 
D7 0°9380, [a]? +161°95° in substance, + 149°32° in benzene. 


isoA mylidenecamphor, CHMe,CH,-CH:C< 8" obtained by 
the general procedure, is a fairly liquid, aromatic oil, b. p. 
136—138°/12 mm., Dj 0°9275, [a]? +156°59° in substance, 
+145°04° in benzene. When treated in carbon tetrachloride solu- 
tion with ozone, this substance yielded camphorquinone, camphoric 
acid, and isovaleric acid. 

In all these cases the primary product from the Grignard 
reaction was contaminated with unaltered chloromethylene- 
camphor, which was generally removed by treatment with alcoholic 
potassium hydroxide. However, with magnesium allyl bromide 
the resulting product was still less pure, and consisted of an oil, 
which decomposed with evolution of a gas when distilled under 
reduced pressure, and finally, after treatment with alcoholic 
potassium hydroxide, a mobile hydrocarbon, CH, or CjyHj., was 
obtained, b. p. 107—108°/13 mm., with an odour recalling 
that of borneol. 


-CHPh 
Benzylidenecamphor, CsHy4< “ , obtained by the general 


method, was a _ colourless, crystalline solid, m. p. 98°5°, 
[a]> +426°55° in benzene, whereas Haller found +425°1° in 


toluene. 
Phenylethylidenecamphor, Mm". was obtained 


as an oil of very faint greenish-yellow colour, b. p. 199—202°/ 
12 mm., 124—126°/0°1 mm., D? 1°0250, [a]? +129°00° in sub- 
stance, +115°72° in benzene, +129°83° in alcohol, which was 
accompanied by a mobile, colourless, almost inodorous substance, 
CyoH,,0, b. p. 143—144°5°/14 mm. When submitted to ozonisa- 
tion, with subsequent treatment with water, phenylethylidene- 
camphor gave camphorquinone and camphoric acid with a little 
phenylacetic acid, the small yield of the last being due to the 
destructive action of ozone on this acid. 


Phenyl pro pylidenecamphor, CH,Ph-CHy-CH:C< 5", was 


obtained as a viscid, pale yellow, inodorous oil, b. p. 208—210°/ 
13°5 mm., 152—154°/0°1 mm., D?? 1°0094, [a]? + 127-99° in sub- 
stance, +117°70° in benzene. 
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Phenylbutylidenecamphor, CH,Ph-CH,-CHyCH:6<f* pre- 


pared with the use of magnesium phenylethyl bromide, was a pale 
yellow, viscous, inodorous oil, b. p. 221—223°/15 mm., D? 0°9990, 
|ajp +113°33° in substance, +108°03° in benzene. 
O:CHi-C,H,, 
I 
CO y 
with the use of magnesium cyclohexyl bromide, was obtained as 
colourless prisms, m. p. 46—-48° (compare Haller, loc. cit.). 
a-Naphthylidenecamphor, CBu<t Colt; 
long, transparent prisms, m. p. 98—99°5°, b. p. 253—254°/ 
12°5 mm., [a] +353°62° in benzene, with slight mutarotation. 

Endeavours were made to prepare a diphenyl derivative of 
methylenecamphor, but the action of magnesium on a solution of 
iododiphenyl and chloromethylenecamphor in a mixture of benzene 
and ether yielded much diphenyl with smaller quantities of 
bidiphenyl, C,H,Ph°C,H,Ph, and substances, m. p. 183—184°, 
280—281°, and 138—143° respectively. Attempts to induce the 
interaction of diphenylbromomethane and_ chloromethylene- 
camphor produced tetraphenylethane. The action of magnesium 
on chloromethylenecamphor in ethereal solution gave a substance, 
C,)H,,0, m. p. 254—256°, whilst with a mixture of ether and 
benzene as solvent the product consisted of a mixture of sub- 
stances, colourless needles, m. p. 183—184°, and yellow prisms, 
m. p. 280—281°, a similar mixture to this having been obtained 
as a by-product in the preparation of ethylidenecamphor. 

Several of the above derivatives of methylenecamphor were sub- 
mitted to reduction with sodium amalgam in methyl-alcoholic 
solution, which was maintained neutral by the addition of 50% 
acetic acid. The following substances were obtained in this way: 


isoA myleamphor, CHMe,CH,-CH,-CEC 1" a _ colourless, 


inodorous, fairly mobile oil, b. p. 140°/14 mm., D? 0°9197 
[aj +66°78° in substance, +42°34° in benzene. Phenylethyl- 


camphor, CH,Ph-CH,-CH<1* , colourless prisms, m. p. 60—61°, 


to a viscous oil, b. p. 201—202°/15 mm., [a]? + 22°82° in benzene, 
which was accompanied by a substance, b. p. 308—310°/11 mm., 
possibly a pinacone. Phenylpropylcamphor, 


CH,Ph-CH,-CH,CH <<, 


a colourless oil, b. p. 208—210°/15 mm., [a]? + 52°37° in benzene ; 
a substance of this composition has also been described by Rupe 
and Frisell (A., 1905, i, 220, 362). 

In the case of all the compounds described above, the optical 
activity was measured for various wave-lengths, and the observed 
specific exaltation for the methylene derivatives is in accord with 


cycloHexylmethylenecamphor, C,H,,< prepared 


» was obtained in 


eee 
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that expected for a disturbed conjugation, the disturbing influence 
ia this group of compounds being due to the camphor nucleus. 
D. F. T. 


Japanese Oil of Pepper. Xanthoxylin. H. Toms (Chem. 
Zentr., 1915, ii, 1186—1187; from Arbeit. Pharm. Inst. Univ. 
Berlin, 1914, 11, 58—59).—Xanthoxylin (phloracetophenone 
dimethyl ether) is present in the oils derived from Xanthoxylum 
alatum and X. aubertia, but not in the true Japanese oil of 
pepper obtained from X. piperitum. The yield of the last-named 
oil was 4°33%, calculated on the weight of the fruits taken (see 
next abstract). i 


Japanese Oil of Pepper (from Xanthoxylum piperitum, D.C.). 
M. Dururttis (Chem. Zentr., 1915, ii, 1187; from Arbeit. Pharm. 
Inst. Univ. Berlin, 1914, 11, 60—63. Compare preceding 
abstract).—The oil had D® 0°890, n, 1°47320, a, +26°5. By frac- 
tional distillation the liquid was separated into several portions; 
the most volatile part, b. p. 175—178°, appeared to consist chiefly 
of dipentene and a-limonene. In the less volatile portions, palmitic 
acid and combined acetic acid were present, indications of cumin- 
aldehyde and esterified geraniol also being observed. Methyl 
cinnamate was not present. > % 4 


Croton-resin. R. Bornm (Arch. Pharm., 1915, 253, 574—585. 
Compare Dunstan and Boole, A., 1895, i, 680).—In order to obtain 
pure croton-resin from crude croton oil, the latter is treated re- 
peatedly in the cold with methyl alcohol, which dissolves the resin, 
the fatty acids, and the neutral fatty matter. The acids are 
removed by treatment with either barium hydroxide or potassium 
carbonate, which is also employed again after decomposition of the 
fats by the lipase of powdered Ricinus or Chelidonium seeds, 
previously freed from fat. 

Croton-resin is an almost colourless or pale reddish-yellow, dusty, 
odourless powder, softening at 80—90°, and exhibiting a bitter 
and, subsequently, an intense and persistent burning flavour. It 
dissolves sparingly in water and in almost all proportions in organic 
solvents with the exception of light petroleum, and is highly 
poisonous, besides exerting a vesicating action. With boiling con- 
centrated hydrochloric acid its alcoholic solution gives a rose-red 
and then a dark red coloration, a peculiar odour of mould being 
emitted; with concentrated alcoholic sulphuric acid it gives a 
grass-green coloration in the hot. The iodine number is 76°98, and 
[a], in chloroform varies for different preparations from + 49°96° 
to 63°23°. Analysis and determination of the molecular weight in 
naphthalene solution lead to the formula C,,H;,0,. The individu- 
ality of the product obtained is not established, and little is yet 
known concerning its chemical character (compare Paal and Roth, 
A., 1909, i, 358). T. H. P. 


Synthesis of a Glucoside of Paeonol. Y. Asanina and G. 
Surrase (J. Pharm, Chim., 1916, [vii], 18, 222)—By means of 
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B-acetylbromoglucose, the authors have obtained pacony/l-B- 
glucoside, COMe*C,H,(OMe)-O-C,H,,0,,2H,O, in a _ crystalline 
state, prismatic needles, m. p. 118°, [a], —79°. The crystals lose 
their water of crystallisation at 59° and become opaque. The 
glucoside is readily hydrolysed by mineral acids and by emulsin, 
and is thus not identical with the glucoside which occurs naturally 
in the fresh root of Paeonta Moutan, which is not decomposed by 
emulsin (compare Péron, A., 1911, ii, 426). Tetra-acetylpaconyl- 
B-glucoside crystallises in silky needles, m. p. 146°, [a],, —44°1°. 
W.G 


Biochemical Synthesis of a Galactoside of Saligenin, 
B-Salicylgalactoside. Em. Bourquetor and A. AusBry (Compt. 
rend., 1916, 162, 610—612; J. Pharm. Chim., 1916, [vii], 18, 
273—279).—B-Salicylgalactoside has been synthesised by the same 
method as that employed for A-salicylglucoside (compare A., 1913, 
i, 747), galactose being used instead of dextrose. Attempts to 
obtain it in a crystalline state were not successful. It has 
[a], —11°3° and is readily hydrolysed by emulsin or dilute sulph- 
uric acid. With strong sulphuric acid its aqueous solution gives a 
red coloration, and with ferric chloride it gives a violet coloration. 
If a few drops of a glycerol maceration of Russala delica are added 
to its aqueous solution it slowly develops first a yellow and then a 
reddish-brown coloration. The last two reactions indicate that 
the phenolic group is still free in the galactoside. W. G. 


The Isomeric Avetyl Derivatives of Nataloin and Homo- 
nataloin. E. Liczr (Compt. rend., 1916, 162, 506—508 ; J. Pharm. 
Chim., 1916, [vii], 18, 313—317. Compare A., 1914, i, 309, 707). 
—A discussion of the constitution of the B-, y-, and 5-penta-acetyl- 
nataloins and homonataloins and of their relationship to the three 
penta-acetylglucoses (compare Tanret, A., 1895, i, 322). The author 
now considers that these isomerides should be designated by the 
names dl-penta-acetylnataloin, a-penta-acetylnataloin, and f-penta- 
acetylnataloin respectively, similar names being adopted for the 
derivatives of homonataloin. W. G. 


Some Derivatives of Coumarin. Francis D. Dopcs (J. Amer. 
Chem. Soc., 1916, 38, 446—457).—Just as esculetin unites with 
sodium hydrogen sulphite to form sodium dihydrozsculetin- 
sulphonate (Liebermann and Wiedermann, A., 1901, i, 736), so 
coumarin and limettin readily yield sulphonic compounds with 
interesting properties. 

When coumarin is warmed with 20% sodium hydrogen sulphite 
it dissolves, and the solution deposits sodium hydrocowmarin- 

i: O—-CO 
sulphonate, CoH on, H-S0,Na 
with 1H,O. The analogous potassium salt forms white needles, and 
the bariwm and copper salts may also be obtained. The aqueous 
solutions of the sodium salt are neutral, but react with, and can 


, on cooling, in white crystals 
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be titrated by, sodium hydroxide, a precipitate of coumarin being 
first formed, which then unites with the neutral sulphite and 


Scar thus: 


—CO NaOH O---CO 
CH oy. -CH-S0,Na —> “4i<ou:dq + N*f 02+ HO —> 


OH SO,Na 
Coon, OH: *CO,N 


A sulphonic derivative of Hon er acid is therefore formed, 
and through this some interesting changes are possible. On 
evaporation of the solution with an excess of alkali hydroxide it 
yields the coumarate, which indicates an expeditious process for 
the conversion of coumarin into coumaric acid, whereas if the dry 
residue left on evaporation of the solution is heated with acetic 
anhydride, the hydrocoumarinsulphonate is regenerated. This 
yields coumarin on mixing with 20% sodium carbonate or on heat- 
ing at 130—160°, the following changes being therefore possible: 
coumarin — hydrocoumarinsulphonate — hydrocoumaric-sulphon- 
ate — coumaric acid. 

Limettin, a dimethoxycoumarin occurring in the sediment of 
oil of limes, also reacts in the above way, forming sodium hydro- 
limettinsul phonate, C,,H,90,,NaHSO,;,H,0, in large plates. 

The behaviour of coumarin on hydrolysis is discussed. If an 
alcoholic solution is left with an excess of alkali hydroxide, hydro- 
lysis is apparently rapid and complete. On neutralising, however, 
coumarin begins to form again, and this proceeds until the 
alkalinity increases to a certain point. If the alkali is again 
neutralised, more coumarin forms, and so on until an equilibrium 
between coumarin and the salts is reached. This formation of a 
lactone in an alkaline medium is not confined to coumarins, but 
the probability is that a substance which behaves in this way is 
a coumarin. J. C. W. 


Synthesis of 8-Phenyl-y-benzopyrone and a ,-Phenanthro- 
pyrone. Amy Rose Watson (T., 1916, 109, 303—307).—Barger 
and Starling (T., 1915, 107, 411) stated that the affinity of 
pyrones to iodine increases with the number of benzene nuclei in 
the molecule. The above pyrones have therefore been prepared by 
Ruhemann’s chromone synthesis in order to supply further 
evidence on this point. 8-Phenyl-y-benzopyrone is found to give 
a blue adsorption compound with iodine up to the dilution V /4000, 
and the y-phenanthrapyrone up to V/2000. 

2-Hydroxydiphenyl was fused with sodium (1 equiv.) and then 
boiled with ethyl chlorofumarate, being thus converted into ethy/ 
2-diphenylylozyfumarate, b. p. 185°/2 mm. The free acid, 
C,H,Ph-O-C(CO,H):CH:CO,H, was obtained by hydrolysis, in 
cream-coloured prisms, m. p. 210°, and then condensed by solution 
in concentrated sulphuric acid to 8-phenyl-y-benzopyrone-2- 
carboxylic acid (I), pale yellow needles, m. p. 249°, which sublimed 
at 250°/2 mm., and formed an ethyl ester, yellow needles, m. p. 
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133°. The elimination of carbon dioxide from the acid was effected 
by heating at 270°/20—30 mm., and 8-phenyl-y-benzopyrone (II) 
was obtained in long, colourless needles, m. p. 112°, which formed 
a yellow platinichloride. ; 
O—C-CO,H O--CH 

} | a 
CoH;PhC 0.4 CoHsPh< 9.45 


(I.) (IL.) 


Unlike 2-phenyl-y-benzopyrone (flavone), the compound does not 
fluoresce in concentrated sulphuric acid solution. 

3-Phenanthrol was converted into the sodium compound by heat- 
ing with alcoholic sodium ethoxide; the dry salt was heated with 
ethyl chlorofumarate, and eventually converted into 3-phenanthr- 
oxyfumarte acid, C,4Hy-O-C(CO,H):CH°CO.H, m. p. 223°. This 
gave a very small yield of a y-phenanthropyrone, clusters of 
needles, m. p. 162—164°, on heating with phosphoric oxide in 
benzene. J. C. W. 


Action of Sulphur on Indene, Hydrindene, and cycloPenta- 
diene. I. Watrer Friepmann (Ber., 1916, 49, 50—53).—On 
account of the recent publication of Scheibler (this vol., i, 65) on 
the chemical constituents of the bituminous tar oils containing 
sulphur, the author has published the following results of an in- 
complete investigation. 

If indene is heated with sulphur a vigorous reaction ensues, two 
substances being isolable from the product, one of the composition 
C,,H,.8, possibly having the structure of a di-indenethiophen 

(annexed formula); this substance forms 

JN CY yellow leaflets, m. p. 290—292°, gives an 

tj | | intense green solution in sulphuric acid, 

\SN\AZ\4A\A4\ 7 yields a yellowish-red additive compound 

CH,S CH, with tetranitromethane, and is _ con- 

vertible into a reddish-violet dinitro-com- 

pound, C,,H,.S(NO,)>.. The other substance, C,,H,,8, is much 

less soluble than the preceding, and crystallises from cumene in 
pale yellow needles, m. p. 322—324°. 

The action of sulphur on hydrindene in a sealed tube gave the 
substance C,gH,.S in almost pure condition. Dicyclopentadiene 
is converted by sulphur into a substance of the composition 


C,oH,,8. D. F. T. 


_ 2:3-Dithiosulphindene. Anna MANNESSIER (Gazzetta, 1916, 46, 
1, 231—240).—The thio-o-benzoicsulphinide obtained by the action 
of phosphorus pentasulphide on o-benzoicsulphinide (A., 1915, i, 
688) is accompanied by a small proportion of 2: 3-dithiosulphindene, 


CH<S>s, which may be obtained in relatively good yield by 


treatment of thiosaccharin with phosphorus pentasulphide, 


O- 1 
CH.<So, >NH —> OH. <f6,> NH —> O8,<S>s. 
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When heated with dilute alkali carbonate or hydroxide solution, 
2:3-dithiosulphindene undergoes decomposition according to the 
scheme 


OH, <CS>s — SH-C,H,-CO,H —> CO,H-0,H,:S-S-C,H,:CO,H, 


but only the final product, and not the intermediate thiolactic 
acid, could be isolated; a similar change is produced by reduction 
of 2:3-dithiosulphindene by means of sodium, a small proportion 


of dithioindene, CgHy<42>S (1), m. p. 214°, being also formed. 


2:3-Dithiosulphindene, C;H,S;, forms intensely red, radiating 
needles or leaflets with golden reflection, m. p. 98°, and exhibits 
normal ebullioscopic behaviour in benzene. T. H. P. 


Demethylation of isoBebeerine. M. Scnorrz (Arch. Pharm., 
1915, 258, 622—628. Compare A., 1915, i, 450).—When iso- 
bebeerine is heated with concentrated hydrochloric acid, the 
methoxyl undergoes hydrolysis with formation of a compound 
which contains two phenolic hydroxyl groups, and is termed iso- 
bebeeridine. The fact that the latter yields the colour reactions 
of catechol indicates that the two hydroxyls occupy neighbouring 
positions, and since o-cresol is obtained when bebeerine is distilled 
with zinc dust, the conclusion is drawn that the free hydroxyl is 
adjacent to a carbon side-chain which furnishes the carbon for the 
methyl group of the o-cresol. Present knowledge of the constitu- 

tion of itsobebeerine is ex- 
OH CH, OH, pressed by one or other of 


0N/™N ON LN the annexed formule, in 
prge e- | lead, which only the third oxygen 


\V%4\ NMe ai et atom remains unconsidered. 

CH CH isoBebeeridine, C,,H,,O0;N, 
forms microscopic, yellow 
cubes or stellate aggregates 


CH, 
A\oRH of. yellow needles, turning 


] 


lloMe red at above 220°, m. p. 
\/4 238—240°, but was not 
obtained free from the 
pyridine used as solvent. The following derivatives were pre- 
pared: hydrochloride, C,H,O,N,HC1,2H,O;  hydrobromide 
(+2H,O); hydriodide (+H,O); sulphate (+H,O); perchlorate 
(+H,O); methiodide, C,,H,gO,;N,MeI,2—3H,O, which forms 
yellow needles, m. p. 265—266°; and ethiodide, which forms yellow 
needles, m. p. 262—263°. The colour reactions of isobebeeridine, 
which are described, are mostly similar to those shown by %so- 
bebeerine. a. BM. F. 


Variation with the Temperature of the Reciprocal Influence 
of Cinchona Alkaloids on the Rotatory Powers. ©. Monrtr- 
MARTINI and F. Bovini (Gazzetta, 1916, 46, i, 153—171. Compare 
Oudemans, Annalen, 1876, 182, 64; Hesse, ibid., 147).—Appreci- 
able differences exist between the calculated and observed rotations 
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of solutions containing two of the cinchona alkaloids. These 
differences at first diminish with rise of temperature, but sub- 
sequently appear to become constant. T. H. P. 


Tbe Rates of Conversion of the Stereoisomeric Cinchona 
Alkaloids into their Toxines. H. C. Brppite (J. Amer. Chem. 
Soc., 1916, 38, 901—908. Compare A., 1915, ii, 758, 759).— 
Measurements have been made of the rates of conversion of 
cinchonine and cinchonidine into cinchotoxine when heated alone 
or together in acetic acid solutions in sealed tubes in the absence 
of air at 99°4°. The results show that the specific rotatory power 
of cinchotoxine closely approaches, if it does not equal, the arith- 
metic mean of the rotatory powers of cinchonine and cinchonidine. 
During the conversion of these two alkaloids into the same toxine 
under the influence of acetic acid, the rotational values show a 
slight but continuous error, due to a partial racemisation of the 
alkaloids concerned. This effect tends to give a slightly high rate 
of reaction for cinchonine, whilst that for cinchonidine is slightly 
too low. Taking this error into account, these two rates of reaction 
are identical within the limits of experimental error. W. G. 


A New Synthesis of Damascenine. Apo.tF Kaurmann and 
Ernst Rorsten [with B. Varcoricr] (Ber., 1916, 49, 578—584).— 
The composition of damascenine, the alkaloid of Nigella damascena, 
has been definitely settled by Ewins (T;, 1912, 101, 544). In the 
present communication an alternative method of synthesis is 
described which readily permits the preparation of the alkaloid in 
quantity. 

8-Methoxyquinoline, m. p. 46—47°, b. p. 1649/14 mm., is most 
conveniently prepared by the action of methyl sulphate and 
potassium hydroxide on commercial 8-hydroxyquinoline. When 
treated with methyl sulphate it readily yields the additive product, 

fine, yellow needles (annexed formula), 
Pst ™ which when oxidised with potassium per- 
: manganate in aqueous solution in the 

presence of magnesium sulphate passes 
OMe N Me:0-SO,Me into a mixture of formyldamasceninic 

acid, OMe’C,H;(NMe-CHO)-CO,H, colour- 
less, short prisms, m. p. 194—195°, and methozxy-N-methyl- 
isatin, long, carmine-red needles, m. p. 187°. Warm dilute hydro- 
chloric acid transforms formyldamasceninic into formic and 
damasceninic (2-methylamino-3-methoxybenzoic) acids, whilst the 
concentrated mineral acid yields damasceninic acid hydrochloride, 
colourless, flat prisms, which melt at 206—207° to a blue liquid. 
The alkaloid itself (methyl 2-methylamino-3-methoxybenzoate) is 
obtained by the action of 5% methyl alcoholic hydrogen chloride 
on damasceninic acid hydrochloride or on formyldamasceninic acid. 
It forms fine needles, m. p. 24—25°. H. W. 

Preparation of Alkaloids of the Morphine Series and their 
Salts containing no N-Methyl Groups. fF. Horrmann, La 
Rocue & Co. (D.R.-P., 289273; from J. Soc. Chem. Ind., 1916, 35, 
438).—Morphine alkaloids containing no N-methyl groups are 
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obtained by the action of a chloroformic solution of cyanogen 
chloride or bromide on a similar solution of the acetylated alkaloid, 
the temperature being maintained at 55—60° for an hour. The 
remainder of the process is the same as that described in the prin- 
cipal patent (D.R.-P., 286743). G. F. M. 


Preparation of N-Allylnorcodeine and N-Allyldihydronor- 
codeine. F. Horrmann, La Rocne & Co. (D.R.-P., 289274 ; from 
J. Soc. Chem. Ind., 1916, 35, 438).—The N-allyl derivatives of 
norcodeine and dihydronorcodeine are obtained by introducing the 
allyl group into these substances. Unlike the O-allyl derivatives, 
they are therapeutically active, being energetic antidotes to 
morphine. G. F. M. 


Action of Methylal on Tetrahydropapaverine. Ams Picter 
and Tsan Quo Cuovu (Ber., 1916, 49, 370—376).—Methylal con- 
denses with tetrahydropapaverine even more readily than acetal 
(A., 1913, i, 1224), giving rise, however, to only one base, the lower 
homologue of the a- and B-coralydines, designated, consequently, 

norcoralydine (annexed formula). The con- 

CH, stitution of this is determined by the pro- 

OMe’ \7 \cH duction of m-hemipinic acid on oxidation 

OMe lw 2 and of a derivative of coralydine on 
\/\/\op, methylation. 

HC . Norcoralydine crystallises in small, colour- 
ae eS less leaflets, m. p. 157—-158°, and forms a 

| lome*y@rochloride, soft needles, m. p. 213°, a 

\/- erate, slender, yellow needles, m. p. 138°. 

OMe a platinichloride, orange-red prisms, m. p. 
about 231°, and a mercurichloride, m. p 158°. 

Like the similar alkaloids, canadine, corydaline, and coralydine, the 
base is oxidised by alcoholic iodine, yielding dehydronorcoralydin: 
iodide (annexed grouping) in slender, yellow needles, 

NI m. p. 252°5°. The nttrate, prisms, m. P. og tk 

\ chloride, m. p. 220°, and picrate, m. p. 255°, may be 
‘a CH obtained al this. The free base, m. p. about 175°, 
\Z™. forms a compound with chloroform, short, yellow 
needles, m. p. 215°, and a compound with acetone, 

stellar aggregates of dark yellow needles, m. p. 150°. 

Just as berberine salts are converted by alkalis into dehydro- 
berberine and oxyberberine (Gadamer, A., 1905, i, 369), so dehydro- 
norcoralydine salts dissolve in 10% potassium hydroxide, and on 
warming deposit a base (m. p. about 195°, hydrochloride, m. p. 
212°), and then, on acidifying the filtrate, yield oxydehydronor- 

N coralydine (annexed grouping) as a precipitate. 
CA This crystallises in small, yellow prisms, m. p. 190°. 

‘i “co Another analogy with berberine exists in the fact 

| ee that dehydronorcoralydine reacts with magnesium 

\ZN\ methyl iodide to form a base (m. p. about 180°, 

| ‘hydrochloride, m. p. 120°), which yields dehydro- 
coralydine hydriodide on heating with alcoholic iodine. sae 


I 
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The Degradation of Scopoline. Ernst Scumipr (Ber., 1916, 
49, 164—168).—A claim for priority against Hess and Suchier 
(this vol., i, 285) in this field of work (compare Schmidt, this vol., 
i, 285; A., 1909, i, 173; 1906, i, 104). D. F. T. 


Preparation of Diketopyrrolidine Derivatives. CHEMISCHE 
FaBRIK AUF AKTIEN vorM. E. Scuerine (D.R.-P., 289247; from 
J. Soc. Chem. Ind., 1916, 35, 439)—Diketopyrrolidines of the 


aa where R and R’ are any 
radicle and R” an acid radicle, may be reduced with zine and acetic 
acid, whereby two or four hydrogen atoms are taken up. As 
examples of the reduction products, which are valuable for the 
treatment of gout and rheumatism, the following are among those 
cited: reduction products of 4:5-diketo-3-acetyl-1 : 2-dipheny]l- 
pyrrolidine, 4:5-diketo-3-acetyl-2-phenyl-1-o-methoxyphenylpyrrol- 
idine, diketo-3-acetyl-1 : 2-di-pmethoxyphenylpyrrolidine, and ethyl 
4 :5-diketo-1 : 2-diphenylpyrrolidine-3-carboxylate. G. F. M. 


general formula t 


A Synthesis of Pyridine Derivatives. [L. Garrermann and 
A. Sxrta (Ber., 1916, 49, 494—501).—-Ethy] 2 : 6-dioxydinicotinate 
is obtained in 50% yield by the condensation of the sesquihydro- 
chloride of hydrocyanic acid with ethyl sodiomalonate, in accord- 
ance with the scheme: 


CO,.E: NH, CO,Et NH, CO,Et 
2 GHNa+Cl-C-Cl —> OH——CH—CH +2NaCl —> 
6O,Et* i O,Et UO,Et 
CH 
aiidiie 00, rH \OH-CO,Et 
O \ 700 
N 


It is readily converted into dihydroxypyridine, a number of deriv- 
atives of which have been investigated. 

[With L. Biuier.|—Ethyl 2:6-dioxydinicotinate forms colour- 
less needles, m. p. 201°. The preparation presents certain difficul- 
ties, but the necessary precautions are fully described in the 
original text. It is best purified by means of the sparingly soluble 
sodium salt. On saponification with alcoholic potassium hydroxide 
and subsequent acidification, it yields the sparingly soluble 
potassium hydrogen dinicotinate, pale yellow leaflets. When this 
salt is boiled with hydrochloric acid (D 1°06) carbon dioxide is 
evolved, and dihydroxypyridine, long, colourless needles, m. p. 
202—-203° (Ruhemann gives 192—193°; Errera, ca. 195°), is 
formed. 

3-Nitro-2 :6-dihydrorypyridine, yellow needles, which decompose 
at 321°, is prepared by adding potassium nitrate to a solution of 
dihydroxypyridine in concentrated sulphuric acid. 3-Nitroso-2 :6- 
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dihydroxy pyridine forms pale yellow crystals, which darken at 180°, 
become black at 200°, and decompose at 253—254°. 
ANN x Azo-dyes of the annexed formula have been pre- 
HO. OH pared by coupling 2:6-dihydroxypyridine in the 
presence of potassium acetate with diazotised solu- 
tions of aniline (small, yellow needles), sulphanilic 
acid (orange-yellow needles with blue fluorescence), 
p-phenetidine (reddish-brown needles), and a-naphthylamine (red 
needles) respectively. H. W. 


a a 
N 


Derivatives of 2-Methylindole. M. Scnorrz (Arch. Pharm., 
1915, 258, 629—635. Compare A., 1913, i, 520).—Di-2-methyl- 
indylacetylacetone, 


C,H C.H 
NA< iy O"CMe(CH,Ac)C< 4 SN H, 


prepared by the interaction of 2-methylindole and acetylacetone in 
acetic acid solution, forms yellow plates, m. p. 122°, and with con- 
centrated sulphuric acid gives a yellow solution, becoming red when 
heated. It yields an oxime, C.,H,;ONg, in colourless prisms, m. p. 
162°, and a semicarbazone, C.,H.;ON,, in white needles, m. p. 235°. 

Benzylidenedi-2-methylindylacetylacetone, 

C,H;N Me-CMe(CH,°CO-CH:CHPh)-C,H,N Me, 

prepared by condensing the preceding compound with benzaldehyde 
in presence of sodium hydroxide, forms orange-red plates, m. p. 
207°, and dissolves in concentrated sulphuric acid with a yellowish- 
red coloration, changing to red on dilution of the liquid with 
water. 

Furfurylidenedt-2-methylindylacetylacetone, 

CMe(C,H;NMe),*CH,*CO-CH:CH:-C,H,0, 

similarly prepared with the aid of furfuraldehyde, forms orange- 
red leaflets, m. p. 187°, and in concentrated sulphuric acid gives a 
brownish-red solution, which is turned bluish-violet by little, and 
colourless by much, water. 

Cinnamylidenedi-2-methylindylacetylacetone, 

CMe(C,H,;N Me),*CH,*CO-CH:CH-CH:CHPh, 

similarly prepared, forms orange-red leaflets, m. p. 189°, and in con- 
centrated sulphuric acid yields a blood-red solution, becoming 
colourless on dilution. 

1-A cetyldi-2-methylindyldimethylmethane, 

C,H,NMeAc’CMe,°C,H,N Me, 

prepared by short boiling of a solution of dimethyl-2-methyl- 
indolidenemethane (loc. cit.) in acetic anhydride, forms colourless 
plates, m. p. 224°, and dissolves in concentrated sulphuric acid, 
giving a yellow solution, turning orange when heated. 

1-Promonyldi-2-methylindyldimethylmethane, 

C,H,N Me(CO-CH,Me)-CMe,°C,H;N Me, 

similarly prepared from propionic anhydride, forms colourless, 
rhombic plates, m. p. 194°; 1-butyryldi-2-methylindyldimethyl- 
methane, Cy;HogON., colourless plates, m. p. 142°, and 1-valeryldi- 
2-methylindyldimethylmethane, Cy,HggON,, rhombic plates, m. p. 
190°. When benzoic anhydride is used, no action takes place, but 
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with the anhydridés of dibasic acids, such as succinic and phthalic 
acids, deep violet compounds are obtained. a. Mw. FP. 


Scission of the Hydrogenated Quinoline Ring by Reduction. 
J. von Braun and E. Aust (Ber., 1916, 49, 501—510).—-According 
to Emde (A., 1912, i, 801), the reduction of 1:1-dimethyltetra- 
hydroquinolinium chloride by sodium amalgam leads to the forma- 
tion of dimethyl-o-propylaniline. The authors have repeated his 
experiments, and find the products of the reaction to be y-dimethyl- 
aminopropylbenzene and kairoline, the constitution of the former 
being confirmed by its successive conversion into y-methylamino- 
propylbenzene and y-chloropropylbenzene. This course of the 
reaction is shown to be the more probable, since y-phenylpropyl- 
methylpropylamine is similarly obtained from methylpropyltetra- 
hydroquinolinium chloride, whilst also the same amine is obtained 
by reducing 8- and 6-methyl-1: 1-dimethyltetrahydroquinolinium 
chlorides, which is only possible if the bond between the nitrogen 
atom and the aromatic nucleus is ruptured during reduction. 

The formation of kairoline is not caused by the alkaline nature 
of the liquid or by the temperature, but is due to removal of methyl 
by the reducing agent. This follows from the behaviour of 
dimethyltetrahydroquinolinium chloride towards alkali on the one 
hand and of methylallyltetrahydroquinolinium chloride towards 
sodium amalgam on the other; in the latter case, kairoline is formed 
in the pure state. 

Contrary to the statement of Emde (loc. cit.), dimethyltetra- 
hydroquinolinium iodide is attacked by sodium amalgam, although 
more slowly than the corresponding chloride. 

Reduction of dimethyltetrahydroquinolinium chloride by sodium 
amalgam was performed according to Emde’s directions, and the 
base obtained possessed the properties described by him. The crude 
product was treated with nitrous acid or formaldehyde, and sub- 
sequently distilled with steam, when dimethylaminopropylbenzene, 
b. p. 99°/14 mm., was obtained, which was further identified by 
means of the picrate, m. p. 99°, and methiodide, m. p. 178°. 
Finally, it was converted into methylaminopropylbenzene (b. p. 
116°/20 mm.; m. p. of platinum salt, 188°), and the latter trans- 
formed by the action of phosphorus chloride on its benzoyl deriv- 
ative into y-chloropropylbenzene, b. p. 110°/20 mm. 

Methylpropyltetrahydroquinolinium iodide is best prepared by 
the interaction of methyl iodide and 1-propyltetrahydroquinoline. 
When converted into the corresponding chloride and reduced, it 
yields a mixture of bases, a portion of which is converted by form- 
aldehyde into a non-volatile substance, which was not obtained in 
the pure state. On distillation with steam, y-phenylpropyl- 
methylpropylamine, C,H,Ph*NMePr, b. p. 117—118°/14 mm., is 
obtained. It yields oily salts. The methiodide has m. p. 76°, and 
the corresponding platinichloride m. p. 173—174°. 

The product of the action of silver chloride on methylallyltetra- 
hydroquinolinium iodide is readily reduced by sodium amalgam 
and yelds kairoline, b. p. 118°/14 mm. (picrate, m. p. 140°; 
methiodide, m. p. 173°5°). 
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6-Methylkairoline, b. p. 130°/14 mm., 264—265°/756 mm., is 
obtained in 25% yield by the reduction of the product of the inter- 
action of methyl iodide and 6-methylquinoline. The picrate, platini- 
chloride, and methiodide melt at 152°, 175°, and 224° respectively. 
8-Methylquinoline reacts less readily with methyl iodide than the 
corresponding 6-derivative, but the product when reduced with 
tin and hydrochloric acid gives a 53% yield of 8-methylkairoline, 
b. p. 1279/22 mm., 247—248°/756 mm. (picrate, red crystals, m. p. 
156°; platinichloride, m. p. 208°; methiodide, m. p. 189°. When 
the quaternary iodide of either series is converted into the corre- 
sponding chloride and the latter reduced with sodium amalgam, 
the same amine is extracted from either crude product by treat- 
ment with water and identified by conversion into the methiodide, 
m. p. 150°. This amine must consequently be m-tolylpropyl- 
dimethylamine, CsH,Me-[CH,],°N Mes. H. W. 


8-Hydroxyquinolinecarboxylic Acids and their Derivatives. 
Dihydroxyantoraquinone-3:7-diquinoline. Sr. von NIEMEN- 
TowskI and Ep. Sucwarp (Ber., 1916, 49, 12—24).—m-Amino-p- 
hydroxybenzoic acid when heated with arsenic acid, glycerol, and 
sulphuric acid at 140—150° for three hours is converted into 
8-hydroxyquinoline-5-carboxylic acid, a microcrystalline, yellow 
powder, m. p. 301°, carbon dioxide being lost at a slightly higher 
temperature; hydrochloride, C\)H;O;N,HCI,H,O, lustrous needles 
or prisms, decomp. at 260° with effervescence ; sulphate, with 2H,0, 
a microcrystalline, yellow solid, m. p. 240° ; barium salt, with 
2H,O, needles; ammonium salt slowly yields ‘ammonia to the air 
at the ordinary temperature; ethyl ester, prepared by the action 
of alcohol in the presence of much sulphuric acid, colourless 
needles, m. p. 125°. When heated for two hours with sulphuric 
acid at 150° the acid undergoes sulphonation, with concurrent loss 
of the carboxyl group, the product, C)H;N(OH):SO,H,2H,0, being 
probably identical with the 8-hydroxyquinoline-5-sulphonic acid 
described by Claus (Claus and Posselt, A., 1890, 523; Claus and 
Baumann, A., 1897, i, 633); this was accompanied by a substance, 
m. p. 272—278°. Oxidation in alkaline solution with potassium 
permanganate converted the hydroxyquinolinecarboxylic acid into 
quinolinic acid. The above results indicated the identity of this 
8-hydroxyquinoline-5-carboxylic acid with the hydroxyquinoline- 
carboxylic acid obtained by Lippmann and Fleissner (A., 1887, 
63, 1119) from o-hydroxyquinoline and carbon tetrachloride, and 
the identity was confirmed by a m. p. determination with a mix- 
ture of the acids prepared by the two methods. 

Condensation of the isomeric p-amino-m-hydroxybenzoic acid 
with glycerol by heating with arsenic acid and sulphuric acid at 
155—160° produced 8-hydroxyquinoline-6-carboxylic acid (formula 

annexed), a granular powder, m. p. 284°, which is 
CO.H /\/\. more stable than its isomeride described above, 
2 | and can, indeed, be sublimed without decomposi- 


\A4\ 7 tion; hydrochloride, bronze-yellow, crystalline 
OH N_ powder of metallic lustre, m. p. 312°; sulphate, 
yellow, microcrystalline powder, m. p. 307° ; phos- 
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phate, (CjH,O,N)3,HgPO,,4H,O, greyish-yellow, microcrystalline 

powder, m. p. 285°; ammonium salt, decomposes slowly at the 

ordinary temperature and instantly at 120°; silver hydrogen salt, 

C,H,ON-CO,Ag,C,,H;,O,N, grey; normal silver salt, 
C,H,ON-CO,Ag, 

microcrystalline, greyish-yellow solid; barium salt, grey, crystal- 

line solid; ethyl ester, needles or leaflets, m. p. 147°. 

Although on account of its relative instability 8-hydroxy- 
quinoline-5-carboxylic acid was not. convertible into a dihydroxy- 
anthraquinonediquinoline, the isomeric 8-hydroxyquinoline-6-carb- 
oxylic acid when heated with sulphuric acid and phosphoric oxide 
for four hours at 240° undergoes condensation to a substance of the 
composition C9H,0,N,, probably 2: 6-dihydroxyanthraquinonyl- 

3 : T-diquinoline (formula annexed), 
fo golden-yellow needles, m. p. 386° (de- 
N | CO comp.); sulphate, metallic lustre. This 
\47Z\4\/4 Non compound is reduced in alkaline solution 
HO | | by sodium hyposulphite to a violet solu- 
\A\AZ\4\n~ ton sof the corresponding hydroxy- 
co | ~  anthranol derivative, which imparts a 

‘or permanent yellow colour to cotton. 

; As a result of the above investigation, 
five of the six possible 8-hydroxyquinolinecarboxylic acids are now 


known, and in three cases the structure has been determined. 
D. F. T. 


Preparation of Chloro-derivatives of N-Dihydro-1 :2: 2’: 1’ 
anthraquinoneazine and its Substitution Products. FarBwerKE 
vorm. Metster, Lucius, & Brinine (D.R.-P., 289279; from J. 
Soc. Chem. Ind., 1916, 35, 415).—The chlorides of sulphur act on 
V-dihydro-1 :2:2/:1/-anthraquinoneazine and its substitution pro- 
ducts, either in presence of a catalyst or otherwise, solely as 
chlorinating agents provided that sufficiently high temperatures 
are employed. Hitherto only sulphur-containing products have 
been obtained from anthraquinone derivatives by this method (see 
D.R.-P., 224500, 240792, 245768, 246867, and 271947). 
G. F. M. 


Formation of :soOxazolones from Aldehydes and Oximino- 
levulic Acid. Orro Diets and Kart Scuteicu (Ber., 1916, 49, 
284—-285).—With the hope of obtaining large quantities of 
benzylidenediacetyl, the authors condensed oximinolevulic acid 
with benzaldehyde, expecting to get a compound, 
CHPh:CH:-CO-C(:N-OH)-CH,°CO,H, 

which would yield the desired substance on hydrolysis. The pro- 
duct of the condensation was found to be, however, a benzylidene- 
ssooxazolone. 

The necessary oximinolevulic acid was obtained by shaking 
ethyl acetylsuccinate with dilute potassium hydroxide, adding 
sodium nitrite to the solution, and then acidifying with sulphuric 
acid. Condensation with benzaldehyde was effected in concen- 
trated hydrochloric acid solution, and 5-keto-3-acetyl-4-benzylidene- 
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F N= 
4 :5-dihydroisooxzazole, O<oo: ae , was obtained in sulphur- 


yellow, prismatic leaflets, m. p. 124°, which formed a semicarbazone, 
C,3;H,,0,;N,, bundles of yellow needles, m. p. 212° (decomp.), and 
a compound, C,,H,,;0,N3, small, yellow needles, m. p. 200° 
(decomp.) with methyl hydrazinecarboxylate. 

Condensation with furfuraldehyde yielded 5-keto-3-acetyl-4- 
furfurylidene-4 :5-dihydroisooxazole, CyyH,O,N, which crystallised 
in curved, deep yellow needles, m. p. 126°, with a peculiar odour, 
and formed a semicarbazone, in pale brown leaflets, m, p. above 
300°. Anisaldehyde gave rise to 5-keto-3-acetyl-4-anisylidene-4 : 5- 
dihydroisooéazole, C,,H,,O,N, which formed long, yellow, curved 
needles, m. p. 162°. J.C. W. 


Action of Aldehydes on Primary Hydroxy-amines. Morivz 
Koun (Ber., 1916, 49, 250—251).—The author had already studied 
the action of formaldehyde and benzaldehyde on diacetonalkamine 
(A., 1904, i, 932, 933), and assigned to the products the constitu- 
tion of 2:4:5:6-tetrahydro-l:3-oxazines, whereas Hess and 
Vibrig (this vol., i., 124) made no mention of this work and called 
the products alkylidenediacetonalkamines. J.C. W. 


Heterocyclic Sulphones. II. Some Derivatives of Sulphazone. 
M. Craasz (Ber., 1916, 49, 350—363. Compare A., 1912, i, 389). 
—A number of reactions and derivatives of ‘“‘sulphazone” have 
been studied, and it now appears that the compound is a 

3-hydroxybenzsulphonazine of the annexed con- 

stitution. 

When sulphazone is added to 60% nitric acid at 
70°, it dissolves and, on cooling, deposits the 
nitrate in very pale yellow, glistening leaflets, 
decomp. 172°. 

The methylene group is very reactive towards 
halogens. Thus, chlorine and bromine in acetic acid yield 
2:2-dichlorosulphazone, iridescent leaflets, m. p. 182°, and 2:2- 
dibromosulphazone, hard prisms, m. p. 214°. From the latter, 
alcoholic sodium iodide produces the 2:2-di-iodo-compound, soft, 
yellow needles, m. p. 217°. An alkaline solution of iodine in 
potassium iodide converts sulphazone into 2-iodosulphazone, a 
microcrystalline powder, m. p. 196°. These compounds dissolve in 
alkali hydroxides, but are precipitated unchanged on acidifying. 
They do not react with nitrous acid or diazonium salts, but silver 
nitrate precipitates the halogen completely. 

The effect of nitrating and sulphonating agents, however, is to 
give derivatives in which the benzene ring is entered in position 7. 
7-Nitrosulphazone forms well-developed, colourless leaflets, m. p. 
219—220° (decomp.), and sulphazone-7-sulphonic acid crystallises 
in prisms. - That position 2 is open in these derivatives is shown by 
the fact that they couple with diazonium salts, and that 2:2-d- 
bromo-7-nitrosul phazone, white needles, m. p. 261°, can be obtained 
either by brominating the nitro-compound or nitrating the above 
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dibromide. Similarly, just as sulphazone itself yields a 2-oxvime 
when treated with nitrous acid, slender, yellow needles, m. p. 203° 
(decomp.), so 7-nitrosulphazone-2-ozime, pale yellow nodules, m. p. 
198° (decomp.), can be obtained either from this by nitration or from 
the above nitro-compound. The oximes give blue lakes with iron. 

Sulphazone can also be methylated by means of methyl iodide 
and sodium hydroxide. The 3-methyl ether forms colourless 
needles, m. p. 210°. 

The above nitrosulphazone is readily reduced by tin and hydro- 
chloric acid to 7-aminosulphazone. This is an amphoteric sub- 
stance, and forms soft needles, m. p. 226°; the hydrochloride forms 
white leaflets, m. p. 258° (decomp.), and the acetyl compound 
colourless prisms, m. p. 267°. The base couples slowly with 
diazonium salts in neutral or acetic acid solution in position 6, but 
quickly in alkaline solutions in position 2. Moreover, it may be 
diazotised itself and then coupled, and consequently it can yield 
many dyes. The bisazo-dyes are particularly good substantive 
dyes for cotton. For example, 7-amino-6-p-nitrobenzeneazo-2-p- 
Oe en ee 

NH-C-OH 


NO OgHyNo'CoH,(NH)< go fh. N,°C,H,"S0,H ’ 


is a dark brown ae wii is obtained by first applying diazotised 
prnitroaniline in acetic acid solution, and then diazotised sulph- 
anilic acid in alkaline solution, whilst sulphazone-7-azo-B-naphthol, 
OH-C,,H,'N, CHs<Q 0, , is a Bordeaux-red dye. 

Attempts were made to oxidise sulphazone to the corresponding 
ketone, both directly and through the oxime. The result was 
always the opening of the heterocyclic ring and the formation of 
o-sulphinoxanilic acid, SO,H*C,H,;NH-CO-CO,H, m. p. 215° 
(decomp.). 

The oxime also gave unexpected results on reduction. It 
appears that the 2-amine is very reactive, and hence leads immedi- 
ately to other products. Thus, reduction by means of tin and 
hydrochloric acid yields dibenzthiazoxazine in pale yellow needles, 

m. p. 275—278° (annexed formula), whilst 

NHO NH ammonium sulphide gives a compound, 
L\A\A\A\AN\ CygHi1g0sN,8;, which is a strongly electric 
| powder, m. p. 126° (decomp.). Similarly, 
“yal Pale Mal a Ne attempts to reduce an azo-compound to the 
Ss HS amine also failed. Thus, 2-benzeneazo- 
sulphazone can only be reduced as far as 


the hydrazone, oe es he , Which crystallises in 


pale yellow, glistening leaflets, m. p. 260° (decomp.). J. C. ‘Ww. 
Heterocyclic Sulphones. III. - op paar x. CLAASZ 

(Ber., 1916, 49, 614—621).—Sulphazone, CB<o, ol (A,, 

1912, i, 390), is transformed by the action of ammonia 4m 


pressure into formic acid and benzsulphonazoline, CgH “Gs > O#,, 
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the dihydro-derivative of benzsulphonazole (Zincke and Siebert, 
A., 1915, i, 882). On account of the close analogy existing 
between the substance and the indole compounds, the author pro- 
poses the name “ sulphurylindozyl.” A comparison of the proper- 
ties of the substance with the analogously constituted indoxy]l, 
B-cumaranone, and oxythionaphthen compounds shows a gradual 
decrease in activity until in benzsulphonazoline the hydrogen atoms 
of the methylene group are scarcely affected by the proximity of 
the SO,-group; an analogous behaviour has been observed 
previously with open-chain compounds. 

Benzsulphonazoline, obtained by heating sulphazone with 25% 
ammonia at 160° for four hours, forms fine needles from water or 
compact crystal aggregates from dilute acetic acid. It has m. p. 
85—86°, b. p. 336°/768 mm. When dissolved in acetic acid and 
treated with the requisite quantity of bromine, it is converted into 
bromobenzsulphonazoline, CH.<So. >CHBEr, pearly leaflets, m. p. 
138°; with larger quantities of bromine, the dibromo-derivative, 
OH <S6, >CBr, glassy prisms, m. p. 130°, is obtained. These 


compounds are so stable that the bromine atoms cannot be removed 
without rupture of the molecule; silver nitrate solution, aniline, 
and metallic sodium in benzene solution have no action even when 
heated. 

aci-Vttrobenzsul phonazoline, OH .<r >C:NO,H, microscopic, 


brown needles, m. p. 110—112°, is obtained by the nitration of 
benzsulphonazoline in concentrated sulphuric acid solution. 

The action of nitrous oxide on a solution of benzsulphonazoline in 
acetic acid leads to the formation of a substance, 

NH fy p-NH 
Os <9, >0(N0< 9 >CoHs ow 

termed by the author “ trisulphurylisatodinitrile,” fine, pale yellow 
needles, which crystallise with 1 mol. of acetone, m. p. 210—211° 
(decomp.). 


N-Acetylbenzsulphonazoline forms colourless prisms, m. p. 136°. 
H. W. 


Naphthasultam. I. isoNaphthasultam and Chloro-deriv- 
atives of Naphthasultam and of Dibhydro- and Tetrahydro- 
naphthasultams. Tu. Zincke and C. Ji.icner (Annalen, 1916, 
411, 195—216).—The authors show that Dannerth’s so-called 
1:8+sonaphthasultam, obtained by heating naphthasultam with 
acetic anhydride (A., 1907, i, 909), is in reality N-acetylnaphtha- 
sultam ; consequently, his nitro-derivatives of isonaphthasultam are 
simply nitro-V-acetylnaphthasultams. 

The behaviour of 1:8-naphthasultam towards chlorine presents 
extensive analogies to that of a-naphthol, a di-, tri-, or penta- 
chloro-derivative being obtained, according to the duration and 
method of chlorination. 

2:4-Dichloro-1:8-naphthasultam, CyH,O,NCI,8, _ glistening 
leaflets, m. p. 195°, is obtained by treating naphthasultam 
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suspended in glacial acetic acid with the calculated quantity of 
chlorine; by using a smaller amount, the chloro-derivative and 
unchanged naphthasultam are obtained. It dissolves in aqueous 
sodium hydroxide with a yellow colour, as does naphthasultam 
itself, and forms an acetyl derivative, colourless leaflets, m. p. 170°. 
By further chlorination in chloroform solution it is converted into 
a trichloro-derivative, which can also be prepared from the 
naphthasultam itself in the same solvent without cooling. The 
trichloro-derivative liberates iodine from potassium iodide in acetic 
acid solution, and is doubtless 2:4:4-trichloro-1 :4-dihydro-1 :8- 
naphthasultam (annexed formula). It exists in two forms, a 
yellow, labile form and a colourless, stable form, both 

N—-SO, of which, especially the latter, are phototropic. The 

J\ rr coloured modification crystallises from chloroform in 
Cl } stout, yellow needles or prisms, and from benzene in 

Me JN ff plates. containing benzene of crystallisation. It 

re melts in a bath heated at 195°, but immediately re- 

“ solidifies, and then has m. p. about 250° (decomp.), 

having undergone conversion into the stable form. This change is 

also effected in boiling glacial acetic acid solution, this being the 

best method of securing the colourless form, leaflets or flat needles, 
m. p. about 252° (decomp.). 

Both modifications of the trichlorodihydronaphthasultam (the 
colourless form very slowly) are converted by further chlorination 
in glacial acetic acid into 2:2:3:4:4-pentachloro-1 :2:3:4-tetra- 
hydro-1 :8-naphthasultam (annexed formula), which can also be 

obtained by the exhaustive chlorination of the 
naphthasultam in the same solvent without cooling. 
It crystallises in plates, m. p. 211°, or from benzene 
in colourless needles and prisms containing benzene 
of crystallisation. When heated with pyridine or 
with sodium acetate and glacial acetic acid, it loses 
hydrogen chloride and is converted into 2:3:4:4- 
tetrachloro-\ :4-dihydro-1 :8-naphthasultam, C,,H,0,NC1,8, colour- 
less needles, m. p. 254°. In glacial acetic acid the tetrachloro- 
derivative is reduced by stannous chloride and the pentachloro- 
derivative by concentrated aqueous sodium hydrogen sulphite, the 
product in each case being 2:3:4-trichloro-1:8-naphthasultam, 
C,>H,O,NCI,8, colourless needles, m. p. 235°, which does not yield 
an acetyl derivative, but forms a sodium salt, yellow leaflets. 

The pentachlorotetrahydronaphthasultam is reduced to 2: 4-di- 
chloro-1 : 8-naphthasultam by stannous chloride. 

By shaking a suspension of white or yellow trichlorodihydro- 
naphthasultam in alcohol with two parts of aniline, 2-chloro-3- 
anilinonaphthasultamquinoneanil (annexed formula), orange-red 

leaflets or broad needles, m. p. 215° (decomp.), 
is formed, which is converted by heating with 
alcohol and hydrochloric or pee ere acid into 
2-chloro-3-antlinonaphthasultamquinone, 
C,,H,O;N,CIS, 
dark violet leaflets, m. p. 265° (decomp.), in- 
soluble in alkalis. By warming with alcohol and 
aniline, tetrachlorodihydro- and _pentachloro- 
t 2 
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tetrahydro-naphthasultams vield, the latter with preliminary loss of 
hydrogen chloride, 2 : 4 : 4-trichloro-3-anilino-1 : 4-dihydro-1 : 8- 
naphthasultam, C,gH,O,N.Cl,8, brown needles, blackening at 
200°, which is converted into the preceding dianilide by warming 
with more aniline. ; C. 8. 


Tetrabromo-o-phenylenediacetamide. C. Lorine Jackson and 
Sypney Apams Becas (J. Amer. Chem. Soc., 1916, 38, 685—687).— 
It was hoped to prepare tetrabromo-o-phenylenediamine by bromin- 
ating acetylated dibromo-o-phenylenediamine, and then hydrolysing 
the amide. Instead of removing the acetyl groups, however, hydro- 
lytic agents removed the elements of water and a benziminazole 
derivative was formed. 

Acetylation of 4:6-dibromo-o-phenylenediamine in the cold 
yielded 4:6-dibromo-2-aminoacetanilide, NH,°C,H,Br.,NHAc, in 
white needles, m. p. 189°. The diamide, which is formed at higher 
temperatures (A., 1906, i, 307), was converted into tetrabromo-o- 
phenylenediacetamide, C,Br,(NHAc)., by boiling with bromine and 
acetic acid. The compound forms white prisms, not molten at 
280°, and yields tetrabromo-3-acetyl-2-methylbenziminazole, 


0,Br,<*4A°>oMe, 


white crystals, m. p. 265—266°, when heated with dilute sulphuric 
acid or alcoholic ammonia. J.C. W. 


Constitution of Anthranil. X. Gustav Hetier (Ber., 1916, 
49, 523—548. Compare A., 1915, i, 844).—It has been shown that 
the simple acylanthranils, and also oxalyl- and malonyl]-bisanthranils, 
are derivatives of the lactam form of anthranil. Attempts to pre- 
pare similar derivatives are now described. The constitution of 
anthranil is very fully discussed, and it is shown that the majority 
of the reactions of the substance are most readily explained by the 
adoption of the lactam formula for the base. 

[With Hermann Herne.|}—Fthyl carbonylbisanthranilate, 

CO(NH:C,H,°CO,Et),, 
colourless needles, m. p. 135°, is obtained by the action of carbonyl 
chloride on ethyl anthranilate, and when hydrolysed with aqueous 
alcoholic potassium hydroxide, and subsequently acidified, yields 
2 :4-diketotetrahydroquinazoline-3-0-benzotc acid, 
C,N,H,0,°C,H,°CO.H, 
colourless rods, m. p. 292—293°, with evolution of carbon dioxide. 

Acetanthranil is obtained by the action of acetic anhydride on 
methylenedianthranilic acid. Acetanthranilic acid is converted by 
heating with glacial acetic acid and anhydrous sodium acetate into 
a compound of acetanthranilic acid and sodium acetanthranilate 
(compare Heller and Fiesselmann, A., 1902, i, 779). 


Bisanthranil, ra NNT is obtained by the action of 
att, 


acetic anhydride on o-hydrazobenzoic acid. The product is gener- 
ally more or less contaminated with indazolylbenzolactone,- the 
purest product being obtained (at the expense of the yield) when 
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the duration of heating is short. The pure substance forms 
needles, which melt at 180—181°, gradually solidify when heat- 
ing is continued, and finally melt at 295° (m. p. of the indazolyl 
lactone). The same change appears to occur very slowly at the 
ordinary temperature. When oxidised with chromic acid in glacial 
acetic acid at 60—70°, it gives a quantitative yield of o-azobenzoic 


acid. 
; sa co—- : 
Anthraniloacetanthranilic acid, Ou >N-NAc‘C,H,CO,H, is 


obtained from the mother liquors of the above preparation, and has 
m. p. 197° (decomp.), passing at the same time into indazolyl- 
benzolactone. When heated for a _ short time with acetic 
anhydride it is converted into bisanthranyl. A reverse trans- 
formation into o-hydrazobenzoic acid only occurs to a small extent. 
Hydrolytic agents convert it into indazolylbenzoic acid and its 
lactone. 
A mixture of bisanthranyl and indazolylbenzoic lactone is 
obtained by warming o-azoxybenzaldehyde with glacial acetic acid. 
4Chloro-2-nitrobenzamide forms long, colourless needles, m. p. 
172°. 
4:4!-Dichloro-2 : 2'-hydrazobenzoie acid, microscopic needles, m. p. 
267° (decomp.), after darkening at 250°, is obtained by the reduc- 
tion of an alkaline solution of 4-chloro-2-nitrobenzoic acid by zinc 
dust. When heated with acetic anhydride on the water-bath, it is 
converted into 4 4! dishlavetudassiatbenediasions (annexed 
formula), fine needles, m. p. 335°. The 
latter is only slowly dissolved by dilute 
sodium hydroxide, and the solution on 
acidification yields dichloroindazolyl- 
henzoie acid, needles, which show the 
m. p., 335°, of the lactone. 
When benzenesulphonyl chloride is 
slowly added to a well-cooled solution of anthranilic acid in 
pyridine, a mixture of o-phenylsulphaminobenzoylanthranil, 


i, N-CO-0, 1 NH-80,Ph, 
644 
;, , = PhSO,-N—C,H,—CO 
an l 
and  diphenylsulphodianthranilide, 60-C,H,—-N-S0,Ph 


m. p. 263°, is obtained. H. W. 


Simple Method for the Preparation of Substituted Indigotins. 
Fr. Bopinus (Chem. Zeit., 1916, 40, 326)—Indigotin and substi- 
tuted indigotins are readily obtained by the reduction of w-chloro- 
o-nitroacetophenone or of substituted chloronitroacetophenones 
by boiling with zinc and 30% acetic acid. Thus, from w-4-dichloro- 
5-acetylamino-2-methylacetophenone, prepared by chlorinating 
p-acetotoluidide in glacial acetic acid solution and condensing the 
m-chloro-p-acetotoluidide, m. p. 116°. produced with chloroacetyl- 
chloride, the 6-nitro-derivative was obtained as yellow, silky 
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needles, m. p. 198—199°, and this substance on reduction with zinc 
in acetic acid solution gave a blue precipitate of 6: 6/-dichloro-7 :7’- 
diacetylamino-4 :4'-dimethylindigottn. The indigotin is formed 
through the intermediate production of an indoxyl, as indicated 
in the following scheme: 


NO. ie NH NH 
sH.<o0-cH,01 CHL<o0.bH,c1—> Hol + Co OH,, 
and the latter then undergoes oxidation in the usual way. The 
preparation of 7: 7/-diphthalylamino-4 : 4 : 6 : 6/-tetramethy/l- 
indigotin is also described, starting from 4-phthalylamino-m-zylene, 
m. p. 159°5°, which on condensation with chloroacetyl chloride 
yields the corresponding chloro-ketone, m. p. 193°. This on nitra- 
tion gives yellow needles of w-chloro-6-nitro-5-phthalamino-2 :4- 
dimethylacetophenone, m. p. 200°, which on reduction is converted 
into the above-mentioned indigotin, having a bright, bluish-green 
colour. By similar methods any other desired indigotin substitu- 
tion product may be prepared. G. F. M. 


The Probable Identity of Laurent’s Indine with the iso- 
Indigotin of Wahl and Bagard. Lion Lerivre (Bull. Soc. 
chim., 1916, [iv], 19, 111—113).—The author considers that the 
indine prepared by Laurent by the action of heat on isatyde or 
by the action of potassium hydroxide on isatyde sulphide (com- 
pare Ann. Chim. Phys., 1841, |iii], 8, 471) is identical in constitu- 
tion with the isoindigotin prepared by Wahl and Bagard by the 
condensation of oxindole and isatin (compare A., 1909, i, 330). 
This is confirmed by a comparison of their properties and by the 
fact that indine was obtained by Knop by the dehydration of 
hydrindic acid (dioxindole) (compare Bull. Soc. chim., 1866, [ii], 6, 
650). W. G. 


The Constitution of Isatyde and Isatan. Lion Lerivre 
(Bull. Soc. chim., 1916, [iv], 19, 113—116).—The author considers 
that the constitution assigned to isatyde by Heller (compare A., 
1904, i, 416), based on the analogy between its synthesis by the 
condensation of isatin and dioxindole, and the synthesis of quin- 
hydrone by the condensation of quinone and quinol, is not in 
accord with the lack of analogy between the properties of isatyde 
and quinhydrone, or with the transformation of isatyde into 
indine and isatin by heat. He assigns to isatyde the constitu- 
tion I, 


* \—c1om—ome— ae \—0H—(0H)C—“ 
| CO 0c. 1 | | co * dc! | 
Wy OS NFS a sill Vel 
Na NH NH NH 
(I.) (I1.) 


aS 
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which permits of a ready explanation of the reactions of this sub- 


stance. By analogy, isatan has the constitution II. W. G. 


meri-Quinonoid Salts. A. Hanrzscn (Ber., 1916, 49, 511—523. 
Compare A., 1913, i, 393, 903; 1914, i, 91)—In part a reply to 
Kehrmann (A., 1913, i, 298, 522, 1241; 1914, i, 331). The previous 
assumption that the green and brownish-red methylphenazonium 
iodides are chromoisomeric was based on Kehrmann’s analyses, and 
loses its significance now that analytical errors have been dis- 
covered. The most convincing evidence of the mert-quinonoid 
nature of the green methylphenazonium salts is derived from the 
observation that they are formed by the addition of 1 mol. of 
halogen to methyldihydrophenazine and quantitatively oxidised to 
the ordinary methylphenazonium salts by a second molecule. 


N-Methyldihydrophenazine, CH <N ie CoH is prepared by 


the energetic reduction of methylphenazonium salts by zine dust 
and dilute hydrochloric acid in an oxygen-free atmosphere. In the 
absence of oxygen it melts sharply at 164°, but when heated in 
the usual manner darkens at about 130° and melts at a slightly 
higher temperature. It yields colourless salts which become green 
on exposure to air, and is converted by bromine or iodine (1 mol. 
to 2 mols. of the base) into the green salts. The quantitative con- 
version of the meri-quinonoid into holo-quinonoid salts is readily 
followed by the action of iodine on a solution of the green, meri- 
quinonoid bromide, C.,H.,N,Br., but the change only occurs 
smoothly in the presence of water. In the absence of the latter, 
the greenish-black, meri-quinonoid  tri-iodide, C,,H,,NoI, + 
C,;H,3N.I +C,H,*OH, is precipitated from alcoholic solution. 

The formation of meri-quinonoid from holo-quinonoid salts in 
the absence of reducing agents has been observed in a number of 
cases. Thus, methylphenazonium chloride, pale orange crystals, is 
transformed by hydrogen chloride in alcoholic solution into the 
hydrochloride of the meri-quinonoid salt, C.,H,,N,Cl,,2HCl, which 
readily loses hydrogen chloride to yield the neutral meri-quinonoid 
chloride, Cy,H,,N,Cl,, both salts being coloured green. A similar 
transformation is observed when the Aolo-quinonoid chloride, 
bromide, or methosulphate, but not the iodide or perchlorate, is 
heated above 100°, or when a solution of the yellow chloride in 
chloroform is warmed. The green salts are always contaminated 
with decomposition products, from which the hydrogen necessary 
for reduction is derived. 

Attempts to isolate the free meri-quinonoid base are also 
described ; the results show, however, that the base of the simple 
meri-quinonoid phenazonium salts resolves itself spontaneously into 
phenazine and hydrophenazine, whilst that of the mer?-quinonoid 
methylphenazonium salts decomposes into methylphenazonium salt 
and methyldihydrophenazine. 

By a comparison of the optical behaviour of solutions of meri- 


quinonoid salts with those of quinhydrones, the author is led to 
ti 


5-methyl- 
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doubt the conception of the intensely coloured derivatives of 
phenazines, thiazines, p-di- 

Ss NR, amines, and thianthrenes 

as molecular additive pro- 


4 V7 wn y / \4% ta raf ‘ ducts resembling quin- 


| | 
hydrones, and tentatively 
bad S¥ V \4 \Y V ‘~ x suggests that these salts 
ta : may be simple, unimole- 
Xx cular compounds with an 


oer turated nit 
So-called meri-Quinonoid Wurster’s br 5 ag . . veal 
phenazonium __ thianthronium salt sulphur atom, to the un- 

salt. salt. saturated state of which 


the intense colour is attri- 
buted. The annexed formule are proposed. Owing to experi- 
mental difficulties, attempts to obtain evidence of molecular com- 
plexity by determinations of molecular weight or electrical con- 
ductivity have so far been unsuccessful. H. W. 


Action of Certain Acid Reagents on the Substituted Carb- 
amides and Thiazole. II. F. B, Datns, R. C. Roperrs. and 
R. Q. Brewster (J. Amer. Chem. Soc., 1916, 38, 131—140. Com- 
pare A., 1900, i, 390).—The effect of acyl reagents on the groupings 
*NH:CO(or S)-NH and -NH-C(SR):NR, in both open-chain and 
ring compounds, has received further attention. 

Disubstituted carbamides were found to yield amidine hydro- 
chlorides when heated with acyl chlorides. Thus, at 170°, di-o- 
tolylearbamide and benzoyl chloride give benz-o-toluidide and 
a-di-o-tolylbenzenylamidine, C;H,*N:CPh:NH:-C,;H,, which forms 
slender, white needles, m. p. 87—88°. Diphenylcarbamide and 
isovaleryl chloride react at 140° to form a-diphenylisopenteny/- 
amidine, CHMe,*CH,*C(NHPh):NPh, m. p. 103° (platinichloride, 
m. p. 207°; picrate, m. p. 144—145°). Di-m-tolylearbamide and 
tsovaleryl chloride react at 140—150° to form a-di-m-tolyliso- 
pentenylamidine, slender needles, m. p. 102° (platinichloride, m. p. 
214°), whilst di-ptolylearbamide yields a-di-p-tolylisopenteny!- 
amidine, m. p. 91—92° (hydrochloride, m. p. 175°; platinichloride, 
m. p. 199°). Di-ptolylearbamide and m- nitrobenzoyl chloride yield 
a-di-p-tolyl-m-nitrobenzenylamidine, 

NO,°C,H,°C(NH-C,H,):N-C,H,, 
slender, yellow needles, m. p. 137°. 

Further examples of the action of hot acyl chlorides on thio- 
carbamides are given. Thus, di-a-naphthylthiocarbamide yields 
with acetyl chloride at 90° a-naphthylthiocarbimide and acet-a- 
naphthalide, and with benzoyl chloride at 160° the thiocarbimide 
and benr-a-naphthalide. Thiocarbamide and phthalyl chloride 
react at 160° to form phenylearbimide and phthalanil, but diacyl 
chlorides do not react like the simple chlorides with oxygen carb- 
amides. For example, diphenylearbamide and phthalyl chloride 
yield phthalanil and a little phenylearbamide and carbonyl 
chloride but no amidine. 

ion of diphenylcarbamy] chloride on various carbamides 


ORGANIC CHEMISTRY. i. 433 


and thiocarbamides is described. The results amplify those 
obtained by Dixon (T., 1899, 75, 405). Dixon and Taylor (T., 
1912, 101, 2522) also showed that trisubstituted thiocarbamides 
can be readily acylated, and this is confirmed by the formation of 
the compound, CO(NPh:CS-NPhEt),, by the action of a benzene 
solution of carbonyl chloride on diphenylethylcarbamide in the 
presence of pyridine. The compound crystallises in slender needles, 
m. p. 166°, and the sulphur in it cannot readily be removed. Tri- 
substituted thiocarbamides will only react with carbamyl chlorides 
at high temperatures, however, giving thiocarbimides and tetra- 
substituted oxygen carbamides. Thus, diphenylmethylthiocarb- 
amide yields with diphenylearbamyl chloride at 150° phenylthio- 
carbimide and triphenylmethylcarbamide, NPh,*CO-NPhMe, m. p. 
105°, and with phenylmethylcarbamyl chloride, diphenyldimethy]l- 
carbamide; diphenylethylthiocarbamide gives with diphenyl- 
carbamyl chloride triphenylethylearbamide, and with phenyl- 
methylearbamyl chloride af-diphenyl-a-methyl-B-ethylcarbamide, 
NPhMe-CO-NPhEt, m. p. 74°, which was also synthesised by treat- 
ing phenylethylamine with phenylmethylcarbamyl! chloride in the 
presence of pyridine at 140°. 
As further examples of the acylation of isothiocarbamide ethers, 

the formation of acetylmethylisodiphenylthiocarbamide, 

SMe-C(NPhAc):NPh, 
cubes, m. p. 71°, by the action of acetic anhydride or acetyl chloride 
on methylisodiphenylthiocarbamide, and the production of 
m-nitrobenzoylethylisodi-o-tolylthiocarbamide, 

SEt-C(°NC-H,)-N(C,H,)-CO-C,H,NO,, 

m. p. 122°, and of m-nitrobenzoylmethylisodiphenylthiocarbamide, 
m. p. 101°, are described. These ethers do not react in the same 
way with carbamyl chlorides, however, but at high temperatures 
yield thiocarbamides, alkyl chlorides, and trisubstituted oxygen 
carbamides. Thus, methylisodiphenylthiocarbamide and dipheny]- 
carbamyl chloride form methyl chloride, phenylthiocarbimide, and 
diphenylmethylearbamide, whilst ethyl/so-o-tolylthiocarbamide and 
phenylmethylearbamyl chloride yield ethyl chloride, o-tolylthio- 
carbimide, and phenyl-o-tolylmethylcarbamide, 

C,H,;-NH-CO-N MePh, 
slender, white needles, m. p. 117°, and ethylisodi-o-tolylthiocarb- 
amide and diphenylcarbamyl chloride give rise to diphenyl-o-tolyl- 
carbamide, NPh,*CO-NH-C,H,, m. p. 85°. 
It has already been shown (loc. cit.; Dixon, T., 1908, 98, 24) 
that allylthiocarbamides are converted into thiazoles when warmed 
with acyl chlorides. Some of them can be acylated if the chloride 
is applied in the presence of benzene and pyridine. Thus, phenyl- 
allylthiocarbamide and benzoyl chloride yield B-benzoyl-B-phenyl- 
a-allylearbamide, CsH,*NH-CS-NBzPh, m. p. 125°; p-bromophenyl- 
allylthiocarbamide and acetyl chloride form the compound, 
C,;H;*-NH°CS:NAc:C,H,Br, m. p. 86°; and pchlorophenylallylthio- 
carbamide and acetyl chloride give B-acetyl-B-p-chlorophenyl-a- 
allylthiocarbamide, m. p. 84°. As examples of the thiazole 
synthesis, the following are described: 2-p-bromoanilino-5-methyl- 

t* 
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4: 5-dihydrothiazole, CyH,Br-NH- o<e | , by 
p-bromophenylallylthiocarbamide with acetyl chloride, m. p. 107°, 
picrate, m. p. 156°; 2-p-chloroanilino-5-methyl-4 : 5-dihydrothiazole, 
m. p. 116°, hydrochloride, m. p. 226°; 2-m-tolylamino-5-methyl- 
4:5-dihydrothiazole, from m-tolylallylthiocarbamide, m. p. 90°, 
picrate, m. p. 158°. These thiazoles are structurally related to the 
tsocarbamide ethers, and therefore can be acylated. Thus, 
2-anilino-5-methyl-4 :5-dihydrothiazole reacts with benzoyl chloride 
in the presence of pyridine to give the compound, 


N 
NPhBz gr aD 
m, p. 118°. J. C. W. 


heating 


Selenazine Oolouring Matters. P. Karrer (Ber, 1916, 49, 
597—603. Compare Bauer, A., 1914, i, 870).—In the hope of 
obtaining therapeutically active substances, amino-derivatives of 
phenylarsinic acid have been combined with selenodiphenylamine. 
It is found, however, that all the selenazine dyes which have been 
biologically investigated have the same toxicity as the correspond- 
ing thiazine compounds, and hence are not decomposed within the 
organism. Numerous unsuccessful attempts have been made to 
prepare the selenium methylene-blue described by Cornelius and 
Wassermann. 

3-Phenylaminophenazselenonium chloride (annexed formula, 1) 
is prepared by the action of ferric chloride on an alcoholic solu- 
tion of selenodiphenylamine and aniline hydrochloride. It dis- 
solves in alcohol with a pure, green colour. 3-p-Phenylarsinamino- 
selenazine —" formula, II), green on is similarly 


AW ~A AYN 
\NZ aA one VYVR 
ie ae 

(I.) (II.) 


prepared from selenodiphenylamine, sodium arsanilate, and ferric 
chloride. 

6 : 8-Diacetylamino-3-phenylamino phenazselenonium chloride, 
bluish-black, crystalline powder (annexed formula, III), is obtained 


NHAc N 
AA ‘Se ‘pe se Pe 
‘NH 
| AY 
AcHN, rs DNEPh \/ 
SeCl ~~HO,As 
(III.) (IV.) 


by acetylation of the tin double salt of 6:8-diaminoselenazine 
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(Bauer, Joc. cit.) and oxidation of the product with ferric chloride 
in the presence of aniline hydrochloride. 

[3-p-H ydroxy phenylarsinamino]-selenazine, green dye, which dis- 
solves in alkalis with a reddish-violet, in water or alcohol with a 
green colour, is obtained from selenodiphenylamine, sodium amino- 
hydroxyphenylarsinate, and ferric chloride (annexed formula, IV). 

A modified method for the preparation of 3:6-diaminophenaz- 
selenonium chloride is described. H. W. 


Dyes of the Methylene-blue Group. I. Preparation of 
Methylene-blue as a Lecture Experiment. F. Kenrmann [with 
R. Sperrer] (Ber., 1916, 49, 53—54).—The easy conversion of 
phenazthionium perbromide (A., 1915, i, 304) into the bromide of 
methylene-blue is well adapted to use as an experiment for lecture 
purposes. 

A solution of 1 to 2 grams of thiodiphenylamine in acetic 
acid is treated at the ordinary temperature with a 5% solution of 
bromine in the same solvent until the primary deep green pre- 
cipitate of the semi-quinonoid bromide is converted into a brownish- 
red, crystalline precipitate of the phenazthionium perbromide. 
This is separated by filtration, washed with ether, and then treated 
in alcoholic suspension with dimethylamine, .when needles of the 
dye separate, the whole experiment requiring approximately ten 
minutes. The reaction is expressed by the equation 


OH, <p >O,H, + 4Br + 2NH Me, = 
NMe,-C,H, <a, >O,Hy"NMe, + 4HBr. 


Phenazthionium perchlorate also can be used, when the crystal- 
line perchlorate of methylene-blue is obtained, but with the other 
phenazthionium salts generally the yield is poor and the dye does 
not crystallise directly. D. F. T. 


Reduction by means of Phenylhydrazine of Azo- and Bisazo- 
derivatives of Phenols and Aromatic Hydroxy-aldehydes. 
E. Puxeppu (Gazzetta, 1916, 46, i, 211—219. Compare this vol., 
1, 292).—Phenylhydrazine reduces hydroxyazo-compounds easily 
and rapidly to amino-phenols, and the azo-derivatives of hydroxy- 
acids to aminohydroxy-acids. The reduction of azo-derivatives of 
various phenols and of bisazothymol and bisazocarvacrol has now 
been studied. In this way benzeneazocarvacrol and benzeneazo- 
thymol are converted into the corresponding substituted amino- 
phenols (compare Oddo and Puxeddu, A., 1905, i, 842). Bisazo- 
thymol gives an unstable, white compound, which rapidly blackens 
and resinifies, and is probably the diamino-derivative resulting 
from reduction of the two azo-groups; under other experimental 
conditions, however, only one of the azo-groups undergoes reduc- 
tion. In the case of benzeneazosalicylaldehyde, reduction of the 
benzeneazo-group to the amino-residue takes place, the phenyl- 
hydrazone of the aminohydroxybenzaldehyde being obtained. 

t* 2 
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Bisazothymol forms reddish-brown, silky, flexible needles, m. p. 
180—185°; Mazzara and Possetto (A., 1885, 893) gave m. p. 168°. 
Its acetyl derivative forms silky, orange needles, m. p. 145—155°. 

6-A minothymol (annexed formula), obtained by the action of 

phenylhydrazine on benzeneazothymol, forms 

OH shining, white scales, m. p. 178—179°, and yields 

Me < ~\p,s = thymoquinone on oxidation with ferric chloride. 

. g 2:6-Diaminothymol, formed by the reduction 

NH, of bisazothymol or its acetyl derivative, was 

obtained only as an impure, yellowish-grey sub- 

stance, decomposing at about 255°. Oxidation by means of ferric 

chloride converts it into a brick-red hydroxythymoquinone, m. p. 
165°. 

5 - Amino - 2 -hydroxybenzaldehydephenylhydrazone, C,,H,,0ON;, 
obtained by the reduction of benzeneazosalicylaldehyde, forms 
yellow crystals, m. p. 165°. fe © A 


Action of Hydrazine Hydrate on Nitriles. I. Lirscnirz (Ber., 
1916, 49, 489-493. Compare A., 1915, i, 465).—A reply to 
Curtius, Darapsky, and Miiller (this vol., i, 84). H. W. 


Nitrosohydrazones and their Rearrangement. M. Buscn and 
Herm. Kunper (Ber., 1916, 49, 317—334).—The question whether 
nitrosoaldehydehydrazones have the constitution NO-NR-N:CHR or 
NHR-N-:CR:NO, was answered by Bamberger and Pemsel in 
favour of the second formulation (compare A., 1903, i, 283—286), 
because these compounds are rearranged by pyridine into azoald- 
oximes and oxidised by amyl] nitrite to nitroformaldehydehydr- 
azones. They attempted to disprove the possibility of the nitroso- 
amine structure being the correct one, and that rearrangement into 
the other form may precede the above reactions, but the present 
authors are now able to show that this is indeed the case. The 
behaviour of ketohydrazones towards nitrous acid has also been 
studied, and the evidence obtained supports the view that the 
nitrosohydrazones are nitrosoamines. 

If benzaldehydephenylhydrazone is treated with a nitrite in 
acetic acid solution, it is converted into the nitrosoamine, 

; NO-NPh-N:CHPh, 
which is a viscous, brownish-yellow oil. The ethereal solutions of 
the oil gradually deposit diphenyldibenzylidenehydrotetrazine, 
and then become dark red and change into solutions of phenylnitro- 
formaldehydephenylhydrazone, NHPh-N:CPh-NO,. Benzaldehyde- 
phenylmethylhydrazone, C,H;-NMe-N:CHPh, having no imino- 
group, is not affected by nitrous acid under these conditions. Benz- 
aldehyde-pbromophenylhydrazone, however, yields the métroso- 
amine, C,H,Br-N(NO)-N:CHPh, in slender, yellow needles, m. p. 
68—69° (decomp.), and this changes into the red compound, 
C,H,Br-NH-N:CPh:NO,, when left in benzene solution. 
Benzophenonephenylhydrazone yields the nitrosoamine, 
NO-NPh:N:CPh,, 
in glistening, lemon-yellow needles or columns, m. p. 105° 
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(decomp.). Like the other nitrosoamines, this gives the Lieber- 
mann reaction. The hydrazone is regained when the compound is 
treated with alcoholic potassium hydroxide or zinc dust and acetic 
acid, or even when boiled with benzene, but in cold benzene solu- 
tions it gradually changes into benzophenone-p-nitrophenyl- 
hydrazone, NO,-C,H,;-NH-N:CPh,. If an ethereal solution of the 
nitrosoamine is left with a trace of hydrogen chloride, there is also 
formed the o-nitrophenylhydrazone, whilst in alcohol the re- 
arrangement leads to a mixture of o- and pnitro- and 2: 4-dinitro- 
phenylhydrazones. This wandering of the nitroso-group into the 
benzene ring, accompanied by oxidation, was not expected, and it 
was not until the reduction of the product (subsequently recognised 
as the pnitrophenylhydrazone) was studied that the process could 
be understood. Reduction with zinc dust and acetic acid yields 
henzophenone-p-aminophenylhydrazone, 
NH,°C,H,-NH-N:CPh,, 
in pale yellow leaflets, m. p. 166—167°, which gives the following 
derivatives: hydrochloride, glistening, grey leaflets, m.  p. 
215—216°; platinichloride, pale yellow needles; acetyl compound, 
clusters of pale brown needles, m. p. 204°; aminoazo-dye, 
CPh,:N-NH-C,H,:N:N-C,,H,"NHs, 
on diazotising and coupling with B-naphthylamine, very dark brown 
nodules, m. p. 203°; benzylidene compound, 
CPh,-N-NH-C,H,N:CHPh, 
glistening spikelets, m. p. 138—139°; and phenylthiocarbamide 
derivative, CPh,:-N-NH-C,H,-NH:CS-NHPh, white leaflets, m. p. 
180°5°. 

Acetophenonephenylhydrazone also yields a nitrosoamine, 
NO-NPh:N:CMePh, m. p. 82° (decomp.), which undergoes re- 
arrangement into acetophenone-pnitrophenylhydrazone when left 
in benzene. Acetophenone-y-cumylhydrazone, C,H No, stout 
needles, m. p. 140—141°, forms an unstable nitrosoamime, in silky 
needles, m. p. about 70° (decomp.). Acetophenone-o-iodophenyl- 
hydrazone, stout prisms, m. p. 87°, yields a nitrosoamine, in yellow 
needles, m. p. 75° (decomp.). 

Benzophenone-o-anisylhydrazone, Co9H,gON>, thick prisms, m. p. 
101°, and the vic.-m-aylylhydrazone, C.,Ho No, flat, silky needles, 
m. p. 111—112°, like other ortho-substituted arylhydrazones, react 
sluggishly with nitrous acid to give unstable nitrosoamines. 

J.C. W. 


Action of Bromine on Certain Hydrazones. R. Ciusa and 
L. Veccutort1 (Gazzetta, 1916, 46, i, 240—248).—The action of 
bromine on the phenylhydrazones of benzaldehyde, o-, m-, and 
p-nitrobenzaldehydes, and piperonaldehyde yields the corresponding 
tribromo-derivatives, whereas with benzaldehydephenylmethyl- 
hydrazone a monobromo-derivative is obtained. In these tribromo- 
compounds two of the bromine atoms are easily shown to be in the 
ortho- and para-positions in the hydrazinic phenyl, since the action 
of bromine on the pbromo- and o: pdibromophenylhydrazones gives 
the same tribromo-derivatives as are obtained from the non- 
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brominated phenylhydrazones. With reference to the third 
bromine atom, it is found (1) that the tribromo-compounds 
obtained are not identical with the 2:4:6-tribromophenyl- 
hydrazones; (2) that, when oxidised by means of alkaline per- 
manganate, the tribromo-derivatives of benzaldehydepheny]- 
hydrazone and of m- and p-nitrobenzaldehydephenylhydrazones 
yield respectively a brominated acid having the melting point of 
pbromobenzoic acid and m- and pnitrobenzoic acids, whilst benz- 
aldehydephenylhydrazone gives benzoic acid. The conclusion is 
drawn that the tribromo-derivatives have the respective formule 


Br Br 
ae Se eee gn aN 
BY » NH-N:CH-< Br, Br€_>-NH+N:CBr Ce 
Br y 
NE gg Be le a 
d Br )-NEN:CBr-€ NO, 


although it is possible that in the last two cases the third bromine 
atom may be in the unsymmetrical position in the hydrazinic 
phenyl group (compare Biilow and Neber, A., 1913, i, 910). 
p-Bromobenzaldehyde-2 : 4-dibromophenylhydrazone, 
C,;HyN2Brs, 

forms long, silky, white needles, m. p. 114—115°, and is given by 
the phenylhydrazones of both benzaldehyde and its pbromo- 
derivative. 

Benzaldehyde -2:4:6-tribromophenylhydrazone forms white 
needles, m. p. 96°. 

The tribromo-derivative of p-nitrobenzaldehydephenylhydrazone, 
C,;H,O,N;Brs, forms silky, yellow needles, m. p. 214°, and the 
isomeric p-nttrobenzaldehyde-2 : 4 : 6-tribromophenylhydrazone, 
yellow needles, m. p. 202°. 

The trtbromo-derivative of m-nitrobenzaldehydephenylhydrazone 
forms yellow crystals, m. p. 175—176°, and the isomeric m-nitro- 
benzaldehyde-2 : 4: 6-tribromophenylhydrazone, yellow needles, m. p. 
172—173°. 

The tribromo-derivative of o-nitrobenzaldehydephenylhydrazone 
forms yellow needles, exploding at 144°, and the isomeric o-nttro- 
benzaldehyde-2 : 4 : 6-tribromophenylhydrazone, yellow needles, 
m. p. 173°. 

The tribromo-derivative of piperonaldehydephenylhydrazone, 
C,,H,O.N.Brs, forms long, white needles, m. p. 179—180°. 

Benzaldehyde - p(?) - bromophenylmethylhydrazone, C,,H,,N,Br, 
forms colourless plates, m. p. 104°, and yields benzaldehyde on 
hydrolysis. T. H. P. 


The Acid-Gelatin Equilibrium. Henry Ricuarpson Procrer 
and Jonn Artnur Witson (T., 1916, 109, 307—319; compare 
T., 1914, 105, 313).—Gelatin combines with acids to form highly 
ionisable salts analogous to the ammonium salts. From the fact 
that the jelly is completely permeable to all diffusible molecules 
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and ions concerned in the equilibrium, it follows that the product 
of the concentrations of any pair of diffusible and oppositely 
charged ions must be the same in the jelly as in the surrounding 
acid solution. Further, it follows that the concentration of 
diffusible ions in the jelly must always be greater than that in the 
external solution. This excess (e) of the ion concentration in the 
jelly is the measure of the difference between the osmotic pressures 
of the two phases. Since the anion of the gelatin salt cannot be 
separated from its colloid cation, the jelly mass is subjected to an 
outward pull which is measured by the difference ¢. Since this is 
uniform in all directions, the effect produced is an increase in the 
volume of the jelly, which is proportional to e. 

The quantity e can be expressed in terms of the concentration 
of the acid in the outer solution and of that of the gelatin salt, 
giving an equation which explains the peculiarities of the curves 
of swelling of gelatin in acids of different concentrations and 
degrees of ionisation. Other formule have been derived which 
explain the difference between the action of stronger and weaker 
acids, as well as that of neutral salts, in repressing the swelling 
due to acids. The equations are said to be directly applicable to 
the swelling and contraction effects produced by electrolytes on 
colloid jellies in general. H. M. D. 


The Swelling of Gelatinous Tissues. H. R. Procrer and 
DonaLD Burton (J. Soc. Chem. Ind., 1916, 35, 404--409).— 
Mainly a summary of work which has already been published in 
extenso (T., 1914, 105, 314). The authors further discuss the 
application of the theory previously developed to the actual 
problems of leather manufacture, particularly to the ‘pickling’ 
process. *, F. M. 


Enzyme Action. K. George Fark and Kanematsu SuGiura 
(J. Amer. Chem. Soc., 1916, 38, 921—922).—The nitrogen estima- 
tions in a number of solid preparations of lipolytic enzymes 
previously described (compare A., 1915, i, 92) were made by 
Kober’s aeration method, and in view of the untrustworthiness of 
this procedure (compare this vol., ii, 341), the nitrogen percentages 
have been redetermined, using the ordinary heat distillation. The 
new results are given and are higher than those previously recorded, 
and approximate more nearly to the analyses of similar substances 
described by Osborne (The Vegetable Proteins, 1909). W. G. 


Influence of Certain Substances on the Activity of In- 
vertase. Epwarp G. Grirrin and J. M. Netson (J. Amer. Chem. 
Soc., 1916, 38, 722—730).—The inversion of sucrose by invertase 
has been studied by means of the polarimeter, the H-ion concen- 
trations of the solutions being determined at the same time by 
Fales and Nelson’s method (this vol., i, 174), and the effect of 
certain substances which have been supposed to inhibit the activity 
of invertase has therefore been critically examined. 

Beard and Cramer (A., 1915, i, 629) showed that glass beads 
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inhibit the activity of lipase, diastase, and invertase, and suggested 
that this was due to increased surface action. It is traceable to 
the solubility of the glass, however, for the activity is constant if 
the H-ion concentration is maintained. 

Eriksson (A., 1911, i, 698) found that serum neutralised with 
hydrochloric acid inhibited the activity of invertase, and Hedin 
(A., 1910, i, 290) noted that serum and egg-albumin had the same 
effect on rennet. They supposed that the inhibitor formed a com- 
pound with the enzyme. Here again there is no inhibition if the 
H-ion concentration is constant, no matter how long the invertase 
is in preliminary contact with the serum or albumin. 

Eriksson also found that animal charcoal inhibits the activity 
of invertase. It is found, however, that although charcoal adsorbs 
the enzyme, yet the inversion of the sugar is constant if the H-ion 
concentration is constant. If much charcoal is used there arises 
the experimental difficulty of removing from it all the sugar for 
polarimetric observation. Aluminium hydroxide also completely 
removes invertase from a solution, but does not influence its 
activity. J.C. W. 


Phosphine Sulphides and Phosphine Selenides. WILHELM 
SrrREcKER and CHaRLoTTe GrossMann (Ber., 1916, 49, 63—87).— 
In extension of the work of Sauvage (A., 1904, i, 1072) on the 
action of phosphoryl chloride on magnesium aryl haloids, the 
authors have investigated the behaviour of phosphorus thiochloride 
towards organo-magnesium compounds. The reaction is found to 
be very vigorous, magnesium phenyl bromide yielding triphenyl- 
phosphine sulphide, colourless needles, m. p. 161° (Michaelis and 
Gleichmann, A., 1882, 1063; Michaelis and von Soden, A., 1885, 
1134, give 157°5°), but only tarry products were obtained with the 
magnesium a- and #-naphthyl bromides. Magnesium benzyl 
chloride was converted into a mixture of tribenzylphosphine 
sulphide, m. p. 274°, identical with the product of Letts and Collie 
(A., 1882, 724), and hydroxrydibenzylphosphine sulphide, 
PS(CH, Ph),"OH, leaflets, m. p. 171°; the latter substance, which 
is feebly acid and soluble in alkalis without decomposition, owes 
its formation to the primary production of a monochloro-compound. 
The behaviour with the magnesium alkyl haloids is less simple, 
and a large excess of the Grignard reagent is necessary for a satis- 
factory result; under these conditions magnesium ethyl bromide 
gave hydrorydiethylphosphine sulphide, PSEt,*OH, leaflets, m. p. 
76°, probably accompanied by a small quantity of a mono-ethy]l 
derivative. From these results it appears that Grignard reagents 
act on phosphorus thiochloride and phosphoryl chloride in a 
similar manner. 

Phosphine sulphides can also be produced by the direct combina- 
tion of sulphur with phosphines, and the substances obtained in 
this way (Michaelis and von Soden, loc. cit.) are identical with the 
compounds prepared by the Grignard reaction as described above. 
It is therefore almost certain that since phosphorus is indubitably 
quinquevalent in these organic compounds, the phosphorus thio- 
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chloride which gives rise to them at relatively low temperatures 
by the Grignard reaction must also contain quinquevalent phos- 
phorus, and the constitution of phosphorus thiochloride is to be 
represented S:PCl, (compare Gmelin-Kraut, vol. i., 3, 349; 
Thorpe, this Journal, 1875, 731). The view that phosphorus thio- 
chloride may be an eutectic mixture of one part of phosphorus 
pentasulphide with three of phosphorus pentachloride (Vasilieff, A., 
1910, ii,*606) is also discountenanced by these results with the 
Grignard reaction, because neither of the suggested constituents 
gives the same products. 

As all endeavours to prepare phosphorus selenochloride by 
methods analogous to those used for phosphorus thiochloride proved 
fruitless, an attempt was made to prepare this substance by com- 
bining dichlorophenoxyphosphine, PCl,-OPh, with selenium, with 
subsequent decomposition of this substance by phosphorus penta- 
chloride to give the selenochloride, PSCl,; the first reaction, how- 
ever, took another course, due to the thermal decomposition of 
dichlorophenoxyphosphine into phosphorus trichloride, chloro- 
diphenoxyphosphine, and triphenoxyphosphine below the tempera- 
ture necessary for combination with selenium (compare Noack, A., 
1883, 735); the product from heating together dichlorophenoxy- 
phosphine and selenium under suitable conditions therefore 
included triphenoxyphosphine selenide and _ chlorodiphenoxy- 
phosphine selenide. 

Dichlorophenoxyphosphine combines with sulphur at 220—230° 
in a sealed tube with formation of dichlorophenoxyphosphine 
sulphide, which has already been described under the name phenyl 
dichlorothiophosphate (Ephraim, A., 1912, i, 26). In a similar 
manner chlorodiphenoxyphosphine sulphide (hydrazide, 

PS(OPh),*NH-NH,, 

m. p. 62—63°) can be obtained by heating diphenyl chlorothio- 
phosphate with sulphur at 200° in an open vessel, whilst by heat- 
ing the diphenyl ester with selenium at 260°, chlorodiphenory- 
phosphine selenide, PSeCl(OPh),, colourless needles, m. p. 
59—59°5°, is obtained, which at 180° slowly undergoes decomposi- 
tion according to the equation 3PSeCl(OPh), = 2SeP(OPh), + Se + 
PCl,, and is decomposed by phosphorus pentachloride with forma- 
tion of selenium chloride. When treated in alcoholic solution with 
ammonia, and in the solid state with hydrazine hydrate, chloro- 
diphenoxyphosphine selenide is converted into aminodiphenozy- 
phosphine selenide, PSe(OPt).*NHz, crysalline scales, m. p. 78°, 
and hydrazinodiphenoxyphosphine selenide, PSe(OPh),.*-NH*NHg, 
colourless needles, m. p. 68°, respectively. Triphenoxyphosphine 
selenide, PSe(OPh);, needles, m. p. 73—74°, always accompanies 
chlorodiphenoxyphosphine selenide when prepared in the manner 
described above, but it can be obtained more conveniently by heat- 
ing triphenoxyphosphine with selenium at 240°. 

In the light of the preceding results, it appeared possible that 
chlorine, on account of its strongly negative character, effected an 
opposition to the addition of selenium. This idea receives some 
support from the fact that although dibromophenoryphosphine, 
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PBr,(OPh), an unstable liquid, b. p. 130—132°/11 mm., resembles 
its chlorine analogue in resisting the addition of selenium, the 
bromodiphenoxyphosphine, PBr(OPh)., a rather unstable liquid, 
b. p. 189—192°/11 mm., combines with selenium at 190°, giving 
bromodiphenozyphosphine selenide, PSe(OPh),Br, colourless 
crystals, m. p. 64—65°, which is convertible into the hydrazide 
described above. Both the dibromo- and the monobromo-com- 
pounds react with sulphur, yielding respectively dibromophenozy- 
phosphine sulphide, PSBr,*OPh, a pale yellow liquid, b. p. 
156—157°/11 mm., and _ bromodiphenoxyphosphine sulphide, 
PSBr(OPh),, colourless needles, m. p. 72°5°. 

In order to examine the effect of variation of the organic 
radicles on the reactivity of the substituted phosphine towards 
sulphur and selenium, other compounds of this type were prepared. 
Dichloro-p-tolyloxy phosphine, PCl,°O-C,H,Me, a mobile liquid, 
b. p. 118°/11 mm., chlorodi-p-tolyloryphosphine, PC\(O-C,H,Me)., 
b. p. 206—208°/11 mm., and tri-p-tolylory phosphine, P(O-C,H,Me),, 
a pale yellow, viscous oil, b. p. 285°/11 mm., were obtained by the 
interaction of phosphorus trichloride and pcresol. The first-named 
product reacted with sulphur at 220°, giving dichloro-p-tolylory- 
phosphine sulphide, PSCl,-O-C,H,Me, b. p. 135—136°/11 mm.; the 
second product reacted with sulphur at 180° and with selenium at 
200°, giving respectively chlorodi-p-tolyloxyphosphine sulphide, 
PSC1(O°C,H,Me),, m. p. 54—55° (hydrazide, m. p. 141°; compare 
Autenrieth and Hildebrand, A., 1898, i, 419), and chlorodi-p-tolyl- 
oxyphosphine selenide, PSeCl(O-C,H,Me),, colourless needles, m. p. 
48—49° (hydrazide, needles, m. p. 106—108°) ; the third compound 
united with sulphur at 140—150° and selenium at 170°, yielding re- 
spectively tri-p-tolylozy phosphine sulphide, PS(O-C,H,Me)s, colour- 
less needles, m. p. 93—94°, and ¢ri-p-tolyloryphosphine selenide, 
PSe(O-C,H,Me)s, colourless needles, m. p. 111—112°. 

The corresponding o-tolyloxy-compounds were prepared in a 
similar manner. Dichloro-o-tolyloryphosphine, a colourless, fuming 
liquid, b. p. 116°/11 mm.; dichloro-o-tolyloxyphosphine sulphide, 
b. p. 130—131°/15 mm. Chlorodi-o-tolyloryphosphine, b. p. 
195—196°/11 mm.; chlorodi-o-tolyloxryphosphine sulphide, b. p. 
130—131°/15 mm.; chlorodi-o-tolyloryphosphine selenide, b. p. 
224—227°/11 mm. (hydrazide, m. p. 98—99°). T'ri-o-tolyloxy- 
phosphine, viscous, pale yellow oil, b. p. 248°/11 mm (slight 
decomp.) ; tri-o-tolyloryphosphine sulphide, needles, m. p. 45—46°, 
b. p. 280—290°/11 mm. ; tri-o-tolyloxyphosphine selenide, colourless 
needles, m. p. 50—51°. 

The following compounds also are described: dichloro-p-chloro- 
phenoryphosphine, PCl,*O-C,H,Cl, b. p. 128—130°/12 mm.; 
dichloro-p-chlorophenozy phosphine sulphide, PSCl,-O-C,H,Cl, b. p. 
143—145°; dichloro-p-chlorophenoxyphosphine selenide, 

PSeCl,O-C,H,Cl, 
crystals, m. p. 59—61°, b. p. 245—255°/11 mm. Chlorodi-p-chloro- 
Maktenteaghine, PC1(O-C,H,Cl),, b. p. 225—227°/11 mm.; 
chlorodi-p-chlorophenoxyphosphine sulphide, PSCl(O-C,H,Cl)., 
m. p. 43—44°, b. p. 2483—245°/11 mm. (compare Autenrieth and 
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Hildebrand, Joc. cit., who give m. p. 92°); chlorodi-p-chlorophen- 
ozyphosphine selenide, PSCI(0- C,H,Cl)y, m. p. ggg b. p. 
245—255°/11 = mm. Tri p- chlorophenoxyphosphine hide, 
SP(O-°C,H,Cl),, needles, m. p. 85—86°; Autenrieth and Hilde rand 
obtained tablets, m. p. 113—114°, but the lower result was in- 
dependently confirmed by the present authors, who also obtained 
the compound, m. p. 85—86°, by replacing the selenium in tri-p 
chlorophenoxyphosphine selenide (Michaelis, A., 1898, 417) by 
sulphur. Tri-p-nitrophenozyphosphine, P(O*CsH,*NO,)s, colour- 
less needles, m. p. 170—171°, decomposes vigorously a little above 
its m. p., and so was unsuited to additive reactions with sulphur 
or selenium. 

No additive reactions of the above type were discovered with 
tellurium. D. F. T. 


New Heterocyclic Systems. II. Pyrrolidine Analogues, in 
which the Nitrogen Atom is Replaced by Phosphorus, Arsenic, 
or Antimony. GeruHarp Gritrner and Ericn Krause (Ber., 1916, 
49, 437-444. Compare this vol., i, 92).—J ust as the dichloroaryl- 
phosphines, etc., react with the magnesium compound of ae-dibromo- 
pentane to form analogues of piperidine, so they react with the 
ad-dibromobutane salt, with even greater ease, to form 5-ring 
systems. The phosphorus and arsenic atoms in these compounds 
seem to possess residual affinities to a remarkable extent, for 
additive compounds with many solvents, inorganic haloids, etc., 
have been obtained. These will be described later. 

The magnesium compound of ad-dibromobutane was treated with 
phospheny] chloride in cold ether, and, after removing the solvent, 
the dry residue was distilled in a current of hydrogen under 20 mm. 
The distillate, bath up to 350°, was fractionated, and yielded about 
equal amounts of an oil, b. p. 135—145°/18 mm., and a 
residue of high boiling point. The former consisted of phenyl- 
cyclotetramethylenephosphine, CyHg:PPh, a colourless oil with 
powerful odour of phosphine, which was only slowly oxidised b 
the air, but energetically by silver nitrate; b. p. 132—133°/ 
16—18 mm., D?* 1°0335, np” 1°5894. The base formed a mercuri- 
chloride, CHP, HgCl,, in highly refractive rhombohedra, m. p. 
143—144° (decomp.), and gave other phosphonium salts when 
treated with alkyl iodides; ethiodide, pale yellow, crystalline 
powder, m. p. 122°; n-propiodide, a light, white powder, m. p. 
153—154° ; iso propiodide, pale yellow. 

Phenyldichloroarsine was applied in the same way, and phenyl- 
cyclotetramethylenearsine, C,H,-AsPh, was obtained as a colour- 
less, mobile oil, with faint, not unpleasant odour; b. p. 128°5°/ 
15—16 mm. (corr.), D7 1 2824, ni} 1°6768. This gave the follow- 
ing arsonium salts: dichloride, "CygHysAsCle, very hygroscopic, 
snow-like crystals, m. p. 120°5°; mercurichloride, C,)H,,As,HgCl,, 
hexagonal leaflets, m. p. 160—162°; methiodide, C,,H,,As,Mel, 
m. p. 135—136°; ethiodide, pale yellow, m. p. 85—86° ; n-prop- 
iodide, slender, white needles, m. p. 123—124°; isopropiodide, 
m. p. 113—114°. 
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Phenyleyclotetramethylenestibine, ChHg-SbPh, was also prepared 
from phenyldichlorostibine. It formed an unpleasant-smelling, 
colourless oil, b. p. 156—158°/20—22 mm., n=} 1°6313, and yielded 
a dichloride, doubly refractive, white lozenges, m. p. 150°, and a 
dibromide, stellar aggregates of doubly refractive needles, m. p. 
149°, 

Residues of high-boiling point were obtained in considerable 
quantities in each synthesis. They were found to have high mole- 
cular weights and to combine vigorously with bromine, alkyl 
iodides, or mercuric chloride. J. C. W. 


Electrochemical Experiments with Organic Arsenic Com- 
pounds. Fr. Ficnurer and Epnram Exxinp (Ber., 1916, 49, 
239—250).—The authors have investigated the electrolytic oxida- 
tion and reduction of arsenic compounds along the lines followed 
in the case of sulphur compounds (1907—1915). Many reductions 
of arsenic compounds had already been effected by electrochemical 
methods, but no oxidations. 

The influence of various factors was investigated first in the case 
of p-aminophenylarsinic acid. This and other arsinic acids are 
not affected by electrolytic hydrogen except in an acid medium, 
and then yields p-aminophenylarsine if air is excluded or parseno- 
aniline if this is not done; thus, 

NH,°C,H,-AsO,H, —> NH,*C,;H,-AsO —> 

NH,°C,H,-AsH, —> (NH,°C,H,),Asy. 
In a solution containing an excess of a mineral acid (“catolyte,” 
approximately a 10% solution in 2V-HCl, “anolyte,’ 2V-HCl) the 
most effective cathode is found to be amalgamated zinc, closely 
followed by mercury and amalgamated lead. Increasing the 
current density is only effective in the case of a lead cathode. 
Since paminophenylarsine hydrochloride is insoluble in acids of 
more than 2-concentration, it is better to use an aqueous-alcoholic 
acid; this allows of using more acid, and so preventing any loss 
of the free base, and the improvement is very marked in the case 
of lead and amalgamated lead cathodes. Sulphuric acid is not a 
suitable solvent, as paminophenylarsine sulphate is almost in- 
soluble. The temperature must be kept low, otherwise aniline and 
arsenious acid, or even arsine, are formed, thus; 
NH,°C,H,°AsO,H, + H, =C,H;*NH, + H,AsO,. 

p-Aminophenylarsine is described as an oil, b. p. 133°5°/13 mm., 
and the hydrochloride and sulphate as white, crystalline powders 
(compare Kahn, Chem. Zett., 1912, 36, 1099). 

The above reduction involves the reduction of »aminopheny]- 
arsenoxide (as indicated). If this is reduced alone it yields a 
solution of p»aminophenylarsine hydrochloride with a mercury 
cathode in an acid solution, but a precipitate of parsenoaniline 
with other cathodes, especially in an alkaline medium. Two re- 
actions are indicated, thus: NH,*C,H,-AsO + 2H, = H,O + 
NH,°C,H,AsH,, and this +NH,°C,H,-AsO=(NH,°C,H,).As + 
H,O. For this reduction lead cathodes are most efficient. Bart 
(A., 1914, i, 761) has patented the process, but gave no details. 
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Phenylarsinic acid is reduced in aqueous-alcoholic hydrochloric 
acid to the non-basic phenylarsine, b. p. 55°/14 mm. (Palmer and 
Dehn, A., 1902, i, 86, and Kahn, Joc. cit.). 

o-Nitrophenylarsinic acid (Bart, A., 1913, i, 115) is reduced in 
a solution in 2V-sodium acetate at a water-cooled platinum cathode 
to hydrazobenzene-2 :6-diarsinic acid, (CsH,-AsO;H,).NoH», a pale 
brown powder, whereas both the nitro- and arsinic acid groups are 
completely reduced in an acid solution at a lead cathode. 

Dehn (A., 1908, i, 720), who reduced cacodyl chloride, did not 
succeed in reducing cacodylic acid. This is possible, however, at 
an amalgamated zinc cathode in 2N-sulphuric acid, the main pro- 
duct being cacodyl, only a little dimethylarsine being observed, 
thus: Me,AsO,H —> As,Me, —> AsHMe,. 

Cacodylic acid is partly oxidised at a platinum anode in an 
alkaline solution to carbon dioxide and arsenic acid. From an 
estimation of these products (precipitating the arsenic acid with 
magnesium mixture in the cold) it became obvious to the authors 
that methylarsinic acid must also have been formed, for more than 
four times as much carbon dioxide was observed as was expected. 
Search was made for this acid, and it was precipitated as the 
magnesium salt in one experiment on warming the filtrate from 
the magnesium ammonium arsenate (compare Dehn, A., 1905, i, 
184). 

The electric conductivities of phenylarsinic, »aminophenyl- 
arsinic, and o-nitrophenylarsinic acids were measured at 25°. The 
mean values of K are 0°11, 0°028, and 0°17 respectively. 

J.C. W. 


Derivatives of p-Dimethylaminophenylarsinic Acid. Les 
ETABLISSEMENTS PovuLeNc Freres (Eng. Pat., 1914, 22521; from 
J. Soc. Chem. Ind., 1916, 35, 437).—pDimethylaminophenyl- 
arsinic acid gives on nitration with a mixture of nitric acid, or an 
alkali nitrate, with sulphuric acid, according to conditions, either 
2-nitro-1-dimethylaminophenyl-4-arsinie acid, or a mixture of this 
with 4-methylnitrosoaminophenylarsinic acid, or a mixture of two 
dinitro-derivatives. The mononitro-compound on treatment with 
alkali and subsequent reduction gives 3 :3/-diamino-4 : 4/-dihydroxy- 
arsenobenzene (salvarsan), which is thus obtained by a simpler 
process than that hitherto employed. G. F. M. 


Manufacture of p-Hydroxyphenylarsinic Acid. F. W. Kay 
(Eng. Pat., 1915, 6322; from J. Soc. Chem. Ind., 1916, 35, 437). 
—The acid is obtained as a syrupy solution by the method 
described in D.R.-P. 205616 (A., 1909, i, 279), and is purified by 
means of its readily crystallisable sodium salt. G. F. M. 


Preparation of m-Amino-p-hydroxyphenylarsinic Acid. A. 
Movuneyrat (Eng. Pat., 1915, 3087; from J. Soc. Chem. Ind., 1916, 
35, 437).—m-Amino-p-hydroxyphenylarsinic acid is obtained from 
its corresponding nitro-compound by electrolytic reduction in a 
double cell, using 2 amperes at 3°5—4 volts, with a mercury 
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cathode and a nickel anode immersed in sodium hydroxide solution 
in the inner cell. The nitro-compound dissolved in a large excess 
of hydroxide is placed over the mercury in the outer cell. 

G. F. M. 


Preparation of Complex Arseno-compounds. [| ARBWERKE 
vorm. Meister, Lucius, & Brintine (Eng. Pat., 1915, 17482; 
from J. Soc. Chem. Ind., 1916, 35, 489).—The hydrochloride of a 
new complex arseno-compound of unknown constitution is obtained 
when a solution of the hydrochlorides of 3: 4:5: 3/:4/:5/-hexa-amino- 
arsenobenzene, or a derivative, and of 3:3/-diamino-4 : 4/-dihydroxy- 
arsenobenzene is heated at 80°, or is kept for some time and then 
poured into a large excess of glacial acetic acid. The new com- 
pound differs from the parent substances in its solubility in sodium 
hydroxide and carbonate solutions. It has valuable therapeutic 
properties. G. F. M. 


Mixed Lead Tetraaryls. Kart Leperer (Ber., 1916, 49, 
349—350).—Lead diphenyldi-o-tolyl, PbPh,(C,H,Me),, has been 
obtained by the action of lead diphenyldi-iodide on magnesium 
o-tolyl bromide, and forms white needles, m. p. 134—135° (com- 
pare Griittner, A., 1915, i, 334). J. C. W. 


Preparation of Mercurial Quinoline Derivatives. CHeEmiscuE 
Fabrik VON Friepr. Heypen (D.R.-P., 289246; from J. Soc. Chem. 
Ind., 1916, 35, 438).—Derivatives of quinoline containing one or 
more acidic groups, either mixed with mercury compounds, or in 
the form of their mercury salts, are heated until the mercury— 
quinoline compound becomes soluble in alkali; they are thus con- 
verted into solid mercurial compounds, which by suitable choice 
of the substituent groups in the quinoline may be graded with 
regard to their decomposition in the organism. As examples, 
hydroxymercuri-8-hydroxyquinoline-5-sulphonic acid, hydroxymer- 
curi-2-phenylquinoline-4-carboxylic acid, and numerous others are 
mentioned. G. F. M. 


Physiological Chemistry. 


Physico-chemical Investigations on Animal Liquids. X. 
Variation of the Refractive Index of Blood Serum during 
Dialysis. G. QUAGLIARIELLO and G. Beconint (Atti R. Accad. 
Lineei, 1916, [v], 25, i, 354—359. Compare Bottazzi, Buglia, and 
Jappelli, A., 1908, ii, 870).—The changes gradually occurring in 
ox blood-serum when the latter is dialysed into water were followed 
‘by periodic refractometric measurements and weighings of the 
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liquid in the dialyser. After the end of the first day, by which 
time the concentration of the electrolyte has been reduced in the 
ratio 1:0°091, the increase in weight of the liquid is considered to 
depend principally on the osmotic pressure of the colloidal sub- 
stances alone. By the sixteenth day the osmotic pressure of the 
colloidal substances of the serum is about one-sixth of the initial 
value, the daily diminution being subsequently virtually constant. 
Such marked diminution cannot be due, in more tham small part, 
to the precipitation of insoluble globulin, since the latter constitutes 
not more than 9% ofthe total protein, and it is therefore to be 
attributed to a pronounced decrease in the condition of dissocia- 
tion of the proteins. The whole of the reduction of the osmotic 
pressure is not, however, explainable in this way, and the con- 
clusion is drawn that a new phase is formed in the liquid, consist- 
ing of more or less large aggregates of colloidal molecules, that is, 
of complexes which do not contribute to the osmotic pressure of 
the solution. This conclusion is confirmed by the variations in the 
refractive index. T. HP. 


The Osmotic Equilibrium between Blood and Milk. II. 
F. H. van per Laan (Biochem. Zeitsch., 1916, 73, 313—325).— 
The osmotic equilibrium between blood and milk in the cow is not 
disturbed in diseases of general character, even in cases where 
there is a change in the concentration in the blood. Diseases of 
the udder exert no action on the depression of the freezing point 
of milk ; when increased depression has been noted by other authors, 
this is due to matter which has not been secreted, to pus, bacterial 
action, etc. The freezing point of the cream is identical with that 
of skimmed milk. The true secretion product of the milk glands 
has never a smaller depression than 0°53°. S. B. 8. 


Content of Cholesterol and Fatty Substances in the Blood. 
Frank A. Csonxa (J. Biol. Chem., 1916, 24, 431—438).—See this 
vol., ii, 349. 


Fibrin in its Relation to Problems of Biology and Colloid 
Chemistry ; the Problem of Blood Coagulation. VI. The 
Physical Methods of Fibrin Separation and Gel Formation in 
Fluids which Clot, which occur Naturally or have been 
Artificially Produced. E. Hexma (Biochem. Zeitsch., 1916, 73, 
370—427. Compare A., 1914, i, 754, 895, 1013)—A very 
detailed account is given of the microscopic appearances 
observed on the production of the fibrin clot, either from 
natural solutions (fluoride plasma) or such as have been made 
artificially, such as the alkali hydrosol described by the author. 
The first indication of the clot formation is the appearance of 
elongated ultramicrons; the fibrin in them appears in the form of 
needle-like bodies, which by juxtaposition can grow into fibres. 
Fibrin threads can also be seen to separate from the fluids without 
intermediate stages being visible. S. B. 8. 
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Fibrin in its Relation to Problems of Biology and Colloid 
Chemistry ; the Problem of Blood Coagulation. VIII. The 
Similarity of the Fibrin Separation to a Crystallisation Process 
on the One Hand, andto a Precipitation of Colloids on the Other 
Hand ; the General Nature of the Process of Fibrin Clotting. 
E. Hexma (Biochem. Zeitsch., 1916, 78, 428--449).—The fibrin 
clotting is assumed to take place in two phases. In the first phase 
the emulsoid colloid (hydrosol) is converted into a suspensoid form. 
The particles of fibrin first appear in the form of ultramicrons and 
microns in needle form. The second phase consists in the juxta- 
position of these smaller elements until visible fibres are produced. 
Where such visible fibres are produced immediately (see preceding 
abstract), it is assumed that the processes of the two phases are 
taking place simultaneously. S. B. 8. 


The Phenomena of Clot Formations. III. Further In- 
vestigations of the Cholate Gel. 8S. B. Scuryver (Proc. Roy. 
Soe., 1916, [B], 89, 176—183. Compare A., 1914, i, 616).—It is 
shown that there is marked similarity between certain vital activi- 
ties of the cell and the behaviour of the cholate gel. The erosive 
action of certain organic substances on the gel runs parallel with 
their narcotic and cytolytic actions. The gel formation by calcium 
chloride is inhibited by the presence of sodium, potassium, mag- 
nesium, and other chlorides. These chlorides also cause erosion of 
the formed gel, but the erosive action can be antagonised by the 
addition of relatively small amounts of calcium salts. To explain 
the parallelism between certain biological actions of organic sub- 
stances and the antagonistic action of inorganic salts on the one 
hand and the action of these substances on the cholate gel on the 
other hand, it is suggested that the cell membrane or cytoplasm is 
constituted by a heterogeneous system of lipoids, proteins, etc., held 
together in a magma containing a gel-forming substance with 
similar properties to those of the cholate gel. 8. B. 8. 


Action of Glycerol. I. Hemolytic Action of Glycerol in 
Vivo and in Vitro. Ivrato Simon (Chem. Zentr., 1916, i, 25 ; from 
Arch. Farm, sperim., 1915, 20, 120—128).—The blood of bullocks 
and of rabbits is hemolysed by glycerol in all concentrations. The 
time required for hemolysis increases with the concentration of the 
glycerol solution up to a certain point (55% with bullocks’ blood 
and 50% with rabbits’ blood), whilst with further increase in con- 
centration the rate of hemolysis rapidly increases. 

Subcutaneous injections of glycerol produce serious local and 
general poisoning in rabbits. When the amount of glycerol exceeds 
2°5 grams per kilo, hemoglobinuria results; the concentration of 
the glycerol makes no difference. N. H. J. M. 


Influence of Phosphates in the Intra-gastric Amylolysis. 
JEAN Errront (Mon. Sct., 1916, [v], 6, 49—53. Compare this vol., 
i, 298).—The author has endeavoured to verify the results obtained 
in vitro (loc. cit.) by a study of the stomach contents withdrawn 
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during the first phases of digestion. The results obtained to a 
large extent confirm the deductions previously drawn, but it must 
be remembered that the réle of the phosphate is not restricted to 
the gastric amylolysis, this factor also intervening to a very con- 
siderable extent in pancreatic amylolysis. Intra-gastric salivary 
digestion is normally checked at the end of fifteen minutes, and 
during this phase of the digestion 50—80% of the starch fed 
is dissolved. The phosphate present lessens the gastric secretion 
at the commencement of the digestion and neutralises the free 
acid, but in the later stages the phosphate excites the secretion and 
brings up the acidity to normal. W. G. 


Colorimetric Method for the Estimation of Amino-acid 
a-Nitrogen. II. Application to the Hydrolysis of Proteins by 
Pancreatic Enzymes. Vicror Joun Harpine and Reeratp M. 
MacLean (J. Biol. Chem., 1916, 24, 503—517. Compare A., 1915, 
ii, 382).—-The new method has been applied to the study of the 
action of pancreatic enzymes on serum-albumin and -globulin, 
gluten, fibrin, gelatin, caseinogen, nucleoprotein, and peptones, with 
results similar to those obtained by the van Slyke and Sérensen 
methods. It is claimed that the new method is the most sensitive, 
but is inapplicable in strongly acid or alkaline solutions. 

H. W. B. 


Indispensability of Lipoids for Life. Wtuetm Srepp (Zeitsch. 
Biol., 1916, 66, 365—386. Compare A., 1913, i, 1409).—The 
author describes the results of further feeding experiments on white 
mice, which confirm those previously recorded. 

The addition of pure lipoids (lecithin, kephalin, cerebrone, 
cholesterol), together with a vitamine preparation (orypan), to 
alcohol-extracted dog biscuits furnishes a food which is capable of 
maintaining white mice in health for more than sixty days. 
Neither lipoids nor vitamines are sufficient by themselves to render 
the alcohol-extracted biscuits adequate for the maintenance of life. 
In contradistinction to what has been observed with vitamines, 
lipoids must be taken by the mouth, parenteral administration 
being ineffective. H. W. B. 


The Effects of Commercial Dextrose when Fed to White 
Rats. A.J. Cartson, L. Hextoen and E. R. Le Count (J. Amer. 
Chem. Soc., 1916, 38, 930—936).—Groups of twenty-five rats were 
fed on a diet of carrots and unleavened white bread, and on this 
diet plus commercial dextrose or granulated sucrose respectively 
over a period of six months. Each group was weighed every fort- 
night, and any rats that died were subjected to gross and to micro- 
scopic examination, and at the end of the period all the surviving 
animals were killed and examined. Two rats in each group were 
the subjects of anti-substance experiments, receiving an abdominal 
injection of a 10% suspension of sheep’s blood half-way through the 
period and being killed six days afterwards. The results show that 
the addition of commercial dextrose to the extent of 2‘5—3°5 grams 
per kilo. of body-weight per day to the diet of white rats for a 
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period of six months has no abnormal influence on the animals 
either as regards rate of growth, fecundity, immunity reactions, or 
the conditions of the organs. The number of deaths from pneu- 
monic infection or rat typhoid were about the same in each group. 


Fat Assimilation. W. R. Bioor (J. Biol. Chem., 1916, 24, 
447—460).—The author has estimated the total fat, lecithin (phos- 
phatides), and cholesterol in the whole blood, the plasma, and (by 
calculation) the corpuscles during a series of fat-absorption experi- 
ments, with the following results: (1) there is a great increase in 
the amount of lecithin in the corpuscles during fat absorption; 
(2) the total fatty acids increase in both plasma and corpuscles, 
but the increase is generally more marked in the corpuscles, the 
relation between lecithin and total fatty acid in the whole blood 
and the corpuscles being fairly constant; (3) the amount of 
cholesterol remains unchanged. 

The conclusions drawn from these results are: (a) that the 
corpuscles of the blood take up the absorbed fat from the plasma 
and transform it into lecithin; (6) that most, if not all, of the 
absorbed fat undergoes this transformation ; and therefore (c) that 
lecithin is an intermediate step in the metabolism of the fats. 

H. W. B. 


Enzymic Scission of Polypeptides by the Action of Extracts 
of Animal Tissues or Organs. II. A. Criementi (Atti R. Accad. 
Lincei, 1916, [v], 25, i, 234—236. Compare this vol., i, 299).— 
Even in small proportions, dl-leucylglycine, leucine, or glycine 
exhibits the property of determining flocculation and coagulation 
in moderately dilute aqueous extracts of the livers of various 
animals. a ae ee 


Permeability of Cells. VI. New Method for Investigating 
the Permeability of the Cells of Various Regions of the 
Kidney by the Aid of Dyes. 8. Gerzowirscn (Zeitsch. Biol., 
1916, 66, 391—410).—The anatomy of the frog allows of the in- 
dependent perfusion of the glomeruli and of the urinary tubules 
of the kidney. The author has carried out these independent per- 
fusions with solutions containing various dyes with and without 
diuretics, and has noted the rate and the extent of appearance of 
the dyes in the urine. The results indicate that the cells in both 
regions have usually the same permeability, although differences 
may be sometimes observed. Increased activity of the kidney cells 
under the stimulating influence of a diuretic is accompanied by an 
increased elimination of the dye; the permeability of the kidney 


cells for dyes is therefore a function of their state of activity. 
H. W. B. 


The Chemistry of Muscles. IX. I. Inorganic and Organic 
Phosphorus of Smooth and Striated Muscular Tissue of Birds. 
II. The Formation of Phosphoric Acid by Autolysis of the 
Muscular Tissue of Birds. A. Costatino (Chem. Zenir., 1916, i, 
375—376; from Arch. Farm. sperim., 1915, 20, 276—302).—I. A 
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general comparison of the distribution of phosphorus in various 
kinds of muscular tissue was made in the case of the fowl. The 
total phosphorus and soluble phosphorus of striated muscle of the 
bird are higher than those of the mammalian tissue. In all kinds 
of the muscular tissue the amount of inorganic phosphorus is 
greater than that of the soluble organic phosphorus. The composi- 
tion of red striated muscle as regards phosphorus is intermediate 
between that of the white striated and smooth muscles. The total 
phosphorus of striated muscle is greater than that of the smooth, 
the red and white containing about the same amount; this remark 
refers more especially to the soluble and inorganic phosphorus. 
The phosphatide nitrogen is contained in the greatest quantity in 
smooth muscles. In all kinds of muscular tissue there is a consider- 
able amount of phosphorus in organic combination. In striated 
muscles the amount of the acid radicles (Cl, P, etc.) is greater than 
that of the basic (K, Na), whereas the reverse is the case in smooth 
muscles; this indicates that in the latter case part of the alkali 
metals are combined with organic acids. 

II. Phosphoric acid formed by autolysis is derived from the 
soluble organic phosphorus compounds and not from the phos- 
phatides. 8. B. 8. 


The Chemistry of Muscles. X. Chemistry of Phosphorus 
Compounds in Smooth Mammalian Muscle. A. Cosratino 
(Chem. Zentr., 1916, i, 376; from Arch. Farm. sperim., 1915, 20, 
361—370).—By the method of Plimmer and Kaya, it is shown 
that the organic phosphorus compounds are nucleoproteins and 
not phosphoproteins, as the scission of phosphoric acid does not 
take place on treatment with 1% sodium hydroxide solution. Part 
of the nucleoprotein is soluble in 0°9% sodium chloride solution. 
The phosphorus content of the nucleoprotein constituent of plain 


muscle is about ten times as great as that of the striated muscle. 
8. B. 8. 


Arginase. IV. Antonino Criementi (Atti R. Accad. Lincei, 
1916, [v], 25, i, 366—368).—Examination of two human embryos, 
respectively four and six months old, exhibited the presence of 
arginase in each case (compare A., 1915, i, 606). 3. me & 


Origin of the Nitrates in the Urine. H.H. Mircuet, H. A. 
Suonte, and H. 8. Grinpiey (J. Biol. Chem., 1916, 24, 461—490). 
—The results of a number of feeding experiments on men and pigs 
indicate that the animal organism may excrete in the urine more 
nitrate than is ingested in the food. Moreover, ingested nitrates 
are partly destroyed or transformed while passing through the 
body. The animal organism, therefore, is able to oxidise nitrogen 
or its compounds to nitrates. The origin of the nitrates thus pro- 
duced is not. known. H. W. B. 


Dietary Factors Operating in the Production of Polyneuritis. 
E. V. MoCotium and Cornea Kennepy (J. Biol. Chem., 1916, 
24, 491—502. Compare McCollum and Davis, this vol., i, 184).— 
In the previous papers (Joc, cit.) it has been shown that two 
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accessory factors—a fat-soluble A and a water-soluble B—are in- 
dispensable in the diet if growth is to occur. The data now pre- 
sented show that in the production of polyneuritis in birds by 
exclusive rice feeding or exclusive feeding of a ration made up of 
purified foodstuffs, the characteristic degeneration of the nerve 
cells is the specific result of a lack of the water-soluble B. 

Pigeons which have become polyneuritic through exclusive feed- 
ing with polished rice are rapidly and completely cured if an 
aqueous extract of wheat or oats is added to the diet. An aqueous 
extract of wheat germ which has been freed previously from lipoids 
by exhaustion with ether, followed by carbon tetrachloride, exerts 
a similar curative effect. Success also attends the administration 
to polyneuritic birds of such substances as cabbage or potato juice, 
both of which are practically free from lipoids. 

The accessory factor termed “water-soluble B”’ is also soluble 
in acetone, ethyl acetate, and benzene, and extracts made with 
these solvents of wheat germ, previously rendered free from fat by 
extraction with ether, are as effective as the aqueous extract in 
relieving the symptoms of polyneuritis in pigeons. H. W. B. 


The Distribution and Fate of Colloidal Silver in the 
Mammalian Body. IV. J. Vorar (Biochem. Zeitsch., 1916, 73, 
211—235).—-A detailed description is given of histological prepara- 
tions of the organs of animals to which colloidal silver prepara- 
tions have been administered, either intramuscularly or intra- 
peritoneally. The author draws the conclusion that it is not 
possible satisfactorily to protect a silver hydrosol against floccula- 
tion in the body. When injected into the peritoneum or muscles, 
a considerable part of the silver is precipitated at the point of 
injection. After intravenous injection, however, an appreciable 
part of the silver is carried by the blood serum to the organs, and 
is deposited chiefly in the liver, spleen, and bone-marrow; from 
these positions it is slowly removed after undergoing some change. 

S. B.S. 


The Oligodynamic Action of Copper. K. Spiro (Chem. Zentr., 
1916, i, 260; from Miinch. med. Woch., 1915, 62, 1601—1604).— 
A theoretical explanation is given of the differences between the 
oligodynamic and specific actions of copper. In principle, there is 
little difference between the two actions. S. B. S. 


Antagonistic Action between Hydrogen Sulphide and 
Salts of Heavy Metals. Rupo.tro Menecazzi (Chem. Zentr., 
1916, i, 25; from Arch. Farm. sperim., 1915, 20, 67—-82).—Salts 
of heavy metals, such as mercuric chloride, copper sulphate, and 
lead acetate, when precipitated by hydrogen sulphide in a colloidal 
state from solutions containing peptone, egg-albumin, or starch can 
be given to dogs and rabbits in relatively large amounts without 


injurious results. The sulphide is changed from the sol to the gel 
condition. N. H. J. M. 
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Influence of Nitrogen Metabolism of Levorotatory and 
Synthetic Glycerophosphate Subcutaneously Injected. 
Pietro Montuscui (Chem. Zenir., 1916, i, 24; from Arch. Farm. 
sperim., 1915, 20, 29—37).—Levorotatory sodium glycerophosphate 
injected subcutaneously slightly increased the excretion of urine by 
rabbits; the synthetic salt had a greater effect. The feeding is 
improved by both preparations. N. H. J. M. 


Behaviour of Gluconic Acid in the Organism. CrsarE PADERI 
(Chem, Zentr., 1916, i, 27—28; from Arch, Farm. sperim., 1915, 
20, 82—96).—Gluconic acid is not decomposed by blood or by 
pancreas, but is partly reduced by liver. 

Subcutaneous injection of sodium gluconate produces more or 
less irritation, according to the amount employed. When con- 
sumed, gluconic acid is in part excreted, whilst the portion which 
is retained is presumably reduced to dextrose. The methods 
employed for detecting the different substances concerned are 
described. N. H. J. M. 


Pharmacological Investigations of the Surviving Intestine. 
Ricoarp Meissner (Btochem. Zeitsch., 1916, 73, 236—259).— 
There is no marked distinction between the action on the surviving 
intestine of those opium alkaloids which are phenanthrene deriv- 
atives and those which are isoquinoline derivatives. The 
phenanthrene alkaloids do not behave in the same way towards the 
small intestine, although the action is generally a paralytic one. 
If the substances under investigation are brought into the inside 
of the intestine, the action produced is the same as that produced 
when applied in the usual manner, although it is demonstrated some- 
what later. The action of a large number of plant extracts on the 
isolated intestine was tested, and was found to be not always parallel 
with its action on the intestine of the living subject ; some extracts 
which excite the intestine of the living subject paralyse the isolated 
intestine. Condurango extract acts on the isolated intestine exactly 
like urazone. The intestine which has been removed immediately 
after death in a condition of rest from an animal which has been 
poisoned with papaverine behaves in a normal manner when 
investigated as an isolated organ. S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Methane Fermentation of Ethyl Alcohol. V. L. OmeLiansky 
(Ann. Inst. Pasteur, 1916, 30, 56—60).—Aqueous solutions of ethyl 
alcohol (1%) containing, in addition, only mineral matter in 
amounts necessary as bacterial food have been submitted to 
anerobic fermentation by inoculation with fecal matter from a 
rabbit which had previously received alcohol for a fortnight. The 
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gas collected consisted of carbon dioxide, 11°5%; methane, 87°4%; 
and hydrogen, 11%. The solid matter collected at the bottom of 
the liquid was used to inoculate another solution, the gas this time 
consisting of carbon dioxide, 12%, and methane, 88%. Fermenta- 
tion in each case continued until the whole of the alcohol was 
decomposed, and the bacteria persisted through a series of genera- 
tions for more than a year. The bacteria were examined micro- 
scopically, and presented the forms of very slender, moderately long 
rods, slightly bent and deprived of spores. W. G. 


Influence of Pine Resin and Tannin on the Nitrogen 
Economy and on the Physical Properties of the Soil. 
AtrrepD Kocn and Atice Ogtsner (Centr. Bakt. Par., 1916, ii, 45, 
107—118).—In soil to which 5% of colophony and 0°025% of 
nitrogen as nitrate were added, the whole of the nitrate was 
denitrified by bacteria, which utilised the colophony as source of 
energy, in four weeks. The total nitrogen of the soil was only 
slightly diminished, so that the nitrate was utilised as source of 
nitrogen without liberation of free nitrogen. 

In an experiment in which colophony was substituted for citric 
acid in a Giltay solution there was a slight reduction of nitrate to 
nitrite in a few days. The reduction was more vigorous in a 
Raulin solution, with colophony instead of sugar, owing probably 
to the solvent action of the potassium carbonate on the resin. 

It is possible that nitrification is hindered by the presence of 
resin constituents dissolved by alkali salts. 

Tannin is readily assimilated by mould fungi, and the increased 
growth of the fungi gives rise to a temporary loss of nitrogen pre- 
sent in the forms of ammonium salts and nitrates, which explains 
the low amounts of nitrates found in soils containing tannin. No 
oxalic acid is produced by Aspergillus niger from tannin. 

Addition of tannin to soils results in the production of a dark 
colour, not due to iron. The power of retaining water is increased 
by addition of tannin to soils. Large additions of tannin render 
soils hard like stone, owing perhaps to the precipitation of colloids. 

N. H. J. M. 


Influence of Moisture on the Nitrogen Changes in Soils. 
A. E. Traaen (Centr. Bakt. Par., 1916, ii, 45, 119—135).—Experi- 
ments on nitrification, denitrification, and fixation of nitrogen in 
soils. Fixation of nitrogen, like most processes in soils due to 
bacteria, is shown to be most active when the soil contains medium 
amounts of moisture. N. H. J. M. 


The Ferments of Rum. E. Kayser (Compt. rend., 1916, 162, 
647—-649. Compare A., 1915, i, 359, 923)-—-A comparison of the 
behaviour of bottom yeast II and yeast IV in two musts of 
molasses from different beetroot crops and in a must of molasses 
from Guadeloupe sugar cane. Each of the yeasts behaves in practic- 
ally the same manner in the three media. Yeast IV always gives 
a notably lower proportion of higher alcohols, and a consequent 
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diminution of the non-alcohol coefficient. By using the two yeasts 
together, very wide variations in the non-alcohol coefficient can be 
obtained, according to the temperature, the aeration, and the 
method of working. The yeasts required to be gradually accus- 
tomed to the beetroot must by starting with a pure sugar-cane 


must, and gradually adding increasing proportions of beetroot 
must. W. G. 


Fat in Yeast. Tu. Boxorny (Chem. Zentr., 1916, i, 377—378 ; 
from Allgem. Brau. u. Hopfen Zett., 1915, 55, 1803—1808).— 
Experiments were carried out with the object of explaining the 
fat formation in yeast. Great increase of fat can be produced by 
the addition of carbohydrates and nitrogen to the cultures; 


oxygen is necessary and the temperature should not be too low. 
8. B.S. 


Yeast Carboxylase; its Permanence in a Dry State as 
Compared with the Other Enzymes of’ Yeast. Arminius Bau 
(Biochem. Zeitsch., 1916, 73, 340—368).—The most resistant en- 
zymes which are still active in dried preparations twenty years old 
are invertase, carboxylase, maltase, melibiase, emulsin, amygdalase, 
lipase, and endotryptase. The most readily alterable ferments are 
trehalase and oxydase. Zymase, catalase, reductase, and yeast 
rennin do not exist in preparations which have been kept for a 
long time in the dried state. S. B. 8. 


The Relations which Exist Between the Presence of 
Magnesium in the Leaves and the Function of Assimilation. 
G. AnpRE (Compt. rend., 1916, 162, 563—566).—Leaves from 
horse-chestnut, lilac, and chestnut trees gathered at different dates 
between April and October were extracted with hot ether and 
alcohol, and the amounts of magnesium and phosphoric acid were 
estimated both in the extracts and in the insoluble residues, these 
being referred to as organic and residual magnesium and phos- 
phoric acid respectively. The organic magnesium attained its 
maximum at the beginning of May in the case of the horse-chestnut 
and lilac leaves and about a week earlier in the chestnut leaves. 
The ratio of organic to residual magnesium attained a maximum at 
the beginning of May in lilac leaves, at the end of May in horse- 
chestnut leaves, and the middle of June in chestnut leaves. The 
ratios for phosphoric acid agree fairly closely with those for mag- 
nesium, and it is suggested that the maximum ratio corresponds 
with the maximum activity of assimilation. W. G. 


The Mechanism of the Exchanges Between the Roots and 
the Soil. Exchanges Between the Different Tissues of the 
Plant. P. Mazé (Ann. Inst. Pasteur, 1915, 29, 601—632).—The 
first part of the paper is a more detailed account of work already 
published (compare A., 1914, i, 1116; 1915, i, 631). The general 
conclusions drawn are that the roots tend to put at the disposal of 
the plant a solution of definite concentration and composition 
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(“physiological solution”). The plant develops in the minimum 
of time with the maximum yield when the composition of the 
nutritive solution is just that of this physiological solution. If 
the nutritive solution is more cmeaaielel the roots take in pro- 
portionally more water than nutrients, and the nutritive solution 
becomes more concentrated. The plant adapts itself to this con- 
dition, absorption is checked, and the development of the plant 
retarded. Where the nutritive solution is more dilute than the 
physiological solution the nutrients are absorbed proportionately 
faster than the water. When one element is missing from the 
nutrient solution vegetation slackens or is arrested, the plant lives 
on its reserves and takes up only water from the nutrient solu- 
tion, the roots becoming impermeable to salts and permeable only 
to water. 

Two young maize plants grown in the ordinary culture liquid 
were taken and the roots cut off 1 cm. below the junction of root 
and stem. One was then placed with the small length of main 
root in the culture liquid and the other in distilled water, and they 
were exposed to sunlight for seven hours, an uncut control plant 
growing in the culture liquid being placed alongside. At the end 
of the seven hours the first plant had lost its turgescence and the 
lower leaves were withered, the upper leaves being curled at their 
extremities. Similar but less marked symptoms were noticeable in 
the second plant. Twenty-four hours after, at the end of a second 
sunny day, both plants were quite withered, not having regained 
their normal aspect during the night. Kept in these conditions 
for a number of days, the plants deprived of their roots regained 
a certain amount of their activity, but showed all the signs of a 
dearth of mineral matter. W. G. 


The Mechanism of the Exchanges Between the Roots and 
the Soil. HExchanges Between the Different Tissues of the 
Plant. P. Mazé (Ann. Inst. Pasteur, 1916, 30, 117—140. 
Compare preceding abstract)—-A theoretical discussion of the 
movements of the sap in the plant and the forces controlling them 
in the light of the work already published (Joc. cit.). As a general 
rule, the absorption of incomplete solutions by roots or detached 
organs does not occur. The dissolved substances at a suitable con- 
centration can produce plasmolysis of the protoplasmic cells, but 
the plasmolysis must be considered as a phenomenon of coagulation. 
The absorption of the sap is regulated by the chemical activity of 
the plant, and it is the imbibition of water aided by atmospheric 
pressure which causes the rise of the sap, whatever may be the 
height of the plant. The pressure of the sap, exudations, loss of 
turgescence are all indicative of variations of pressure in the 
interior of the plant, the variations arising from lack of equil- 
ibrium between absorption and vaporisation. The inequality of 
the internal pressure on the two faces of a stem, caused by light 
from one direction, produces phototropic orientation of this stem. 
The circulation of the elaborated sap is assured by the pressure 
of turgescence of the assimilating cells. This pressure can only 
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exist in the dark, and thus the circulation of the elaborated sap 
is a periodic phenomenon. The exchanges between the elaborated 
sap and the different tissues of the plant are brought about by the 
mechanism which governs absorption. The accumulation of soluble 
nutrients in the reserve cells is similarly explained, but it does not 
produce a mechanical pressure in the interior of the cells. 


W. G. 


Rapid Action of Saline Solutions on Living Plants; 
Reversible Displacement of a Part of the Basic Substances 
contained in the Plant. Henri Devaux (Compt. rend., 1916, 
162, 561—563).—Various aquatic plants and the stems of certain 
terrestrial plants were immersed first in distilled water for half an 
hour, then in a solution of potassium chloride or ammonium 
chloride (1 in 1000), and then again in distilled water. No calcium 
could be detected in either lots of distilled water, but could be 
readily detected in the chloride solutions. This decalcification of 
the plant is accompanied by a fixation of the base of the salt used, 
either ammonium or potassium, and these can in turn be removed 
by a subsequent immersion of the plant in a solution of calcium 
chloride. The action is thus reversible. The decalcifying salt may 
be either the chloride, nitrate, sulphate, or carbonate of potassium. 
sodium, ammonium, lithium, or magnesium, and the amount of 
calcium removed depends on the length of the immersion. There 
is thus a similarity between the absorbing power of the soil for 
saline solutions and that of living plants. The fixation occurs 
essentially with the basic portion. W. G. 


Action of Manganese, Iron, and Copper on the Growth of 
Plants. Hans VaceLrer (Landw. Versuchs-Stat. 1916, 88, 
159—242).—Water-culture experiments with oats, lupins, and 
beans; pot experiments (sand and soil) with oats and lupins; and 
field experiments with oats. In the water cultures the amounts of 
manganese sulphate, iron sulphate, and copper sulphate employed 
were respectively 0°482, 0°556, and 0°042 gram per litre. 

No stimulating effects were observed in the water-culture experi- 
ments, and addition of calcium and sodium chlorides failed to 
diminish the poisonous effects, which were much the greatest in the 
case of copper sulphate. Beans are, however, much less sensitive 
to copper than oats. 

In the pot experiments, iron and copper slightly reduced the 
yield of oats, especially in sand, whilst manganese had no effect 
either in sand or in loam. Lupins were benefited both by iron and 
copper, but not by manganese. 

In the field experiments, the three metals had practically no 
effect. N. H. J. M. 


Migration of Betaine in Plants. V. Srankx (Zeits. Zuckerind: 
Béhm., 1916, 40, 300—308).—The dry matter of young leaves con- 
tains more betaine than that of older leaves, and the relation of 
betaine to total nitrogen is also higher in the younger leaves. As 
ripening proceeds and the leaves die, the betaine disappears along 
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with the other forms of nitrogen; the relation of betaine to total 
nitrogen at the same time becomes lower, and it seems probable 
that the betaine migrates to the root at the end of the vegetative 
eriod. 

“ Betaine is formed during the germination of seeds. During the 
sprouting of sugar-beet it accumulates in the leaves, and at the 
same time disappears from the roots. The accumulation also takes 
place in etiolated leaves. N. H. J. M. 


A Substance which Coagulates Inulin and Accompanies it 
in Plant Tissues. Jutes WoLtrr (Compt. rend., 1916, 162, 
514—516).—The author has discovered in the roots of chicory and 
dahlia a substance which he names tnulo-coagulase, which coagu- 
lates inulin in the expressed juices. It is destroyed at about 60° 
and is much more abundant in the outer than in the central por- 
tions of the root. It is precipitated by alcohol from its aqueous 
solution, together with the salts which accompany it. Its action is 
specific in that it does not coagulate other substances, such as starch, 
milk, pectin. The inulin is only coagulated when expressed in the 
juice from the tissues of the plant, and no change is produced in 
the nature of the inulin by the coagulation. W. G. 


Occurrence of Sucrose in Grapes of American Origin. 
H. C. Gore (J. Ind. Eng. Chem., 1916, 8, 333—-334).—Of 66 varie- 
ties of American grapes examined during four seasons, 43 did not 
contain sucrose, 10 contained sucrose occasionally, whilst 13 con- 


tained it in appreciable quantity. W. FP. &. 


Occurrence of Relatively Large Amounts of Sucrose in a 
New Seedling Grape. W. B. Atwoop and J. R. Eorr, Jun. 
(J. Ind. Eng. Chem., 1916, 8, 334—335).—Although sucrose has 
never been found in European grapes, it occurs in many varieties 
of American origin, including the Vitis rotundifolia and V. 
labrusca species. A seedling grape from Ohio, probably belong- 
ing to the V. labrusca species, was examined for a period of 
sixty days during the season of 1911; it contained a considerable 
proportion of sucrose. On August 23rd the quantity of sucrose 
was 6°66%, and increased to 10°25% by September 27th, when the 
grapes were fully ripe; the quantity then decreased gradually 
until, on October 18th, the over-ripe and falling fruit contained 
only 7°13%. During August and September the quantity of invert- 
sugar present was approximately equal to that of the sucrose and 
showed the same increase; a decrease did not, however, take place 
in the quantity of this sugar as the grapes became over-ripe. 

W. P. S. 


Quercetin from the Bark of Pinus pinaster. Roserro 
Lepetit and Caruz Carta Satta (Atti R. Accad. Lincei, 1916, 
[v], 25, i, 322—325)—The yellow colouring matter obtained by 
treatment of the extract of the bark of the Tuscany pine with 
sodium hydrogen sulphite under pressure, and formerly regarded 
as fisetin (compare Lepetit, Atti VI. Congr. Chim. Applicata, 
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Rome, 1905, III., 156), is now shown, by means of its colouring 
properties and the constants of several of its derivatives, to consist 
of quercetin. x a ee 


:« Lucerne. VI. Lucerne Seed Oil. C. A. Jaconson and August 
Hotmes (J. Amer. Chem. Soc., 1916, 38, 480—485. Compare A., 
1914, i, 1193).—Lucerne seed oil is a drying oil resembling safflower 
oil, which is conveniently isolated, to the extent of 9—10% of the 
seed, by percolation with light petroleum (b. p. 65—95°/645 mm.). 
It is chestnut-brown in colour and has the following characteristics : 
D} 0°9117, n° 1°4770, saponification number 172°3, iodine number 
154°2, acid number 2°85, acetyl number 19°8, Reichert-Meissl num- 
ber 0°40, unsaponifiable matter 4°40%, glycerol 1°97%, saponification 
number of the acetylated oil 192°2. It was examined by the usual 
methods, and found to contain practically no volatile acids, but 
about 92°5% of insoluble fatty acids, of which 90°4% are liquid, 
comprising oleic, linoleic, and linolenic acids, and 9°6% are solid, 
including carnaubic, daturic, and possibly behenic acids. 
J. C. W. 


Comparison of Methods for Determining the Lime Require- 
ment of Soils. J. W. Ames and C. J. ScHOoLLENBERGER (J. Ind. 
Eng. Chem., 1916, 8, 243—246).—The methods investigated were 
those proposed by Veitch, Hopkins, Hutchinson and MacLennan 
(A., 1914, ii, 784), and MacIntire (evaporation of the soil with 
calcium hydrogen carbonate and estimation of the excess of calcium 
carbonate), and the vacuum method (heating the soil with finely 


divided calcium carbonate under reduced pressure). In cases 
where soils had been treated with acid phosphate, bone meal, or 
basic slag, a higher lime requirement for the soil treated with acid 
phosphate was indicated by the Hopkins, MacIntire, and Hutchin- 
son methods; the Veitch and vacuum methods gave slightly higher 
results for the soil treated with bone meal, whilst the Hutchinson 
method gave the same result for both the bone meal and basic 
slag plots. The variations shown by the several methods indicate 
their possible usefulness for comparative purposes where different 
soil treatments have been made. W. P. S. 


Carbon and Nitrogen Changes in Soil Variously Treated : 
Soil Treated with Calcium Carbonate, Ammonium Sulphate, 
and Sodium Nitrate. R. S. Porrer and R. 8S. Snyper (Soil 
Science, 1916, 1, 76—94).—The soil employed was a silt loam 
containing 1°35% of carbon and 0°1137% of nitrogen; its lime 
requirement was 600 lb. per acre according to the Veitch method. 
The amounts of ammonia and carbon dioxide given off by the soils, 
both alone and with addition of ammonium sulphate and sodium 
nitrate respectively, without and with calcium carbonate, were esti- 
mated by passing air over the soil contained in pots under bell- 
jars, and then successively through standard acid and 5% potassium 
hydroxide. 

Considerable amounts of carbon dioxide were given off during 
the first two days from the soil alone and from the soil with sodium 
nitrate; with ammonium sulphate the amount was much higher; 
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and with calcium carbonate very much higher, whether employed 
alone or in conjunction with the nitrogenous manures. The pro- 
duction of carbon dioxide rapidly fell, but remained highest in the 
pots which received calcium carbonate. As regards the origin of 
the carbon dioxide, it is shown that in this experiment addition of 
calcium carbonate diminished its production from the organic 
matter; in another experiment the organic matter yielded more 
carbon dioxide when calcium carbonate was added than without. 

The loss of ammonia amounted to about 0°3 lb. per acre in twelve 
weeks, and was only higher (about ten times) in the pots which 
received both calcium carbonate and ammonium sulphate. 

The losses of total nitrogen were generally less and the gains 


greater when calcium carbonate was added than without it. 
N. H. J. M. 


Activity and Availability of Insoluble Nitrogen in Fertilisers 
as Shown by Chemicaland Vegetation Tests. [F. R. PemBer and 
Burt L. Hartwett (J. Ind. Eng. Chem., 1916, 8, 246—251).—Rye 
and oat plants showed variations in growth during the autumn 
and early spring, but the amount of nitrogen removed in the tops 
of the plants was much the same; although the rye plants did not 
make as large a growth as the oat plants, the relative growth was 
about the same with those having like treatment. Plants having 
their nitrogen added in the form of garbage tankage or aluminium 
nitride made no larger growth than did those to which no nitrogen 
was added; nitrogen in water-extracted blood proved to be just as 
available to the oat plant as that in unwashed blood. Animal 
tankage proved to be as efficient as blood; castor pomace and rape 
meal were also found to be excellent sources of nitrogen for oat 
plants. Cyanamide, added to the soil in quantity equivalent to 
165 lb. of nitrogen per acre, proved to be toxic to the young 
plants, but they were able to overcome this and make a fair growth. 
The nitrogen in soot had an availability of 56 compared with that 
in blood at 80; oxamide, blood, and sodium nitrate were found 
to be equally valuable as regards their nitrogen content. Fifty-six 
fertilisers were tested by the vegetation test and also by the 
alkaline and neutral permanganate methods. About the same 
percentage of inferior samples was detected by the two perman- 
ganate methods, but the neutral method condemned some samples 
which proved to have satisfactory availabilities according to the 
vegetation test. W. P. S. 


Increase of Nitrogen in Fermenting Manures. W. E- 
TorrincuamM (J. Biol. Chem., 1916, 24, 221—225).—The amount of 
nitrogen in a fermenting mixture of cow and horse manure, with 
and without litter in the form of barley straw, increases during 
the first few weeks of fermentation and then decreases to a point 
below the original amount present. The gain of nitrogen is greater 
in the straw-littered manure, and amounts, in some cases, to 4°7% 
of the total nitrogen in the manure. The action is ascribed to the 
presence of nitrogen-fixing bacteria. H. W. B. 
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Preparation of isoPropenylacetylene. FARBENFABRIKEN VORM. 
F. Bayer & Co. (D.R.-P. 290558; from J. Soc. Chem. Ind., 1916, 
35, 558).—isoPropenylacetylene is obtained by heating 8-methyl- 
butinenol with a dehydrating agent, 

OH-CMe,°C:CH —> CH,:C(CHs)-CiCH + H,0. 
The homologues and analogues of B-methylbutinenol give a similar 
reaction. ‘This result was not anticipated, as y-methylbutinenol 
decomposes into acetone and acetylene on heating, and compounds 
with triple bonds in general either decompose or polymerise under 
this treatment. 


Reaction between Alcohols and Aqueous Solutions of 
Hydrochloric and Hydrobromic Acids. James F. Norris, 
Murret Wart, and Rutn Tuomas (J. Amer. Chem. Soc., 1916, 38, 
1071—1079).—Norris (A., 1907, i, 1035) has shown that alkyl 
bromides and iodides can be prepared by distilling a mixture of 
the alcohol with a large excess of hydrobromic or hydriodic acid of 
constant b. p., and that in certain cases alkyl chlorides can be 
obtained in a similar manner. The investigation has now been 
extended to allyl, tert.-amyl, n-octyl, sec.-octyl, aaBf-tetramethyl- 
propyl, cetyl, o-, m-, and pnitrobenzyl, a-phenylethyl, y-pheny]l- 
propyl, and cinnamyl alcohols, and the results have led to the 
following conclusions. 

The rate of reaction of primary alcohols with aqueous hydro- 
bromic acid (D 1°49) decreases as the molecular weight of tl 
alcohol increases. Tertiary alcohols react more readily than 
secondary alcohols, and secondary more readily than primary 
alcohols. The reactivity of alcohols with hydrochloric acid is 
facilitated by the accumulation of negative groups around the 
carbinol carbon atom; this is illustrated by the facts that benzyl 
and allyl alcohols react readily with aqueous hydrochloric acid 
whilst ethyl alcohol does not, and that cinnamyl alcohol gives a 
yield of 80% of the chloride when distilled with hydrochloric acid 
(D 1°1), whereas y-phenylpropyl alcohol, CH,Ph-CH,*CH,°OH, does 
not give any chloride under these conditions. All the twenty-seven 
alcohols which have now been studied form bromides when heated 
with hydrobromic acid of constant b. p., and it is therefore sug- 
gested that the reaction may be employed as a trustworthy test for 
an alcoholic hydroxyl group. In all cases good yields of the 
bromides and iodides are obtained, and the reactions can be used 
with advantage for the preparation of these compounds. 

The foregoing statements refer only to monohydric alcohols, but 
a study of polyhydric alcohols has been begun, and the results so 
far obtained show that, when boiled with aqueous hydrobromic 
acid, ethylene glycol is partly converted into ethylene dibromide, 
and glycerol into a bromohydrin, b. p. 145—-147° (corr.) /30 “~~ 

E, G. 
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Vapour Pressure of Glyceryl Trinitrate (Nitroglycerin) at 
the Ordinary Temperature. D. Cuiaraviciio and O. M. Corsino 
(Gazzetta, 1916, 46, i, 368—370)—Marshall and Peace’s state- 
ment (T., 1916, 109, 299) that the authors’ measurements of the 
vapour pressure of glyceryl trinitrate were made in the presence 
of phosphoric oxide is erroneous (A., 1913, i, 1299); they have 
ignored the authors’ later work (A., 1914, i, 478), which gave for 
the vapour pressure at 25° the value 0°00012 mm. A 


Solubility Data for Various Salts of Lauric, Myristic, 
Palmitic, and ,Stearic Acids. C. A. Jacopson and AvGusr 
Hoimes (J. Biol. Chem., 1916, 25, 29—53).—Tables are given 
showing the solubility of the lithium, magnesium, glucinum, 
barium, lead, and silver salts of the above acids in two or more 
of the following solvents: water, ethyl and methyl! alcohols, ethy! 
ether, benzene, ethyl acetate, methyl acetate, amyl alcohol, amy] 
acetate, chloroform, and acetone, at room temperature, 25°, 35°, and 
50°, whenever the boiling point of the solvent permitted. 

The solubility of all the salts examined is only slight, varying 
between 6% and virtual insolubility. The lithium salts are about 
three times as soluble in acetone and methyl alcohol as the mag- 
nesium salts, whilst the latter are more soluble in ethyl alcohol than 
the former. The best general solvent for this class of substances 
is methyl alcohol. H. W. B. 


Separation of Lauric and Myristic Acids from Bach Other 
and trom Mixtures of Other Fatty Acids. C. A. Jaconson and 
Aveust Hoimes (/. Biol. Chem., 1916, 25, 55—61).—The authors 
briefly describe a method for the separation of lauric acid when 
pfesent in a mixture containing myristic, palmitic, and stearic 
acids, and also a method for the separation of myristic acid from a 
mixture containing palmitic and stearic acids. These methods are 
based on the differences of the solubility of their lithium and mag- 
nesium salts in water and 50% alcohol. H. W. B. 


Fatty Oils in the Light of Mesomorphous Polymerisation. 
A. Kronstein (Ber., 1916, 49, 722—732).—It has long been known 
that when castor oil is heated a certain amount of heptaldehyde 
distils over and then the residue suddenly becomes gelatinous, 
whereas most other fatty oils can be distilled almost to the last 
drop. Wood oil, however, becomes gelatinous almost as soon 
as it is heated. These phenomena are explained in terms of the 
author’s idea of mesomorphous polymerisation (A., 1903, i, 80). 
All the fatty oils are regarded as mixtures of glycerides, which can 
undergo mesomorphous polymerisation, with others which do not 
polymerise on heating. The presence of the latter does not hinder 
the formation of intermediate polymerides of the former, but does 
influence, and may entirely prevent, the full extension of the 
process to the production of gelatinous substances. A mixture 
which does not actually coagulate will, however, thicken, owing to 
the formation of the intermediate products, and it may be made 
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into a coagulable mixture by adding sufficient of an oil which does 
polymerise readily, or by removing sufficient of the non-polymeris- 
ing portions by vacuum distillation. The latter point has a prac- 
tical application, for the “ distillation number,” namely, the per- 
centage of an oil which must be removed by vacuum distillation 
before the residue coagulates, that is, before distillation ceases, is 
characteristic for different oils. The following examples are given: 
drying oils: wood oil, 0%; linseed oil, 16°4%; perilla oil, 18°5%; 
hemp oil, 20°5%; nut oil, 24%; poppy oil, 24°5%; sunflower oil, 
25%; semi-drying oils: soja bean oil, 25°4%; almond oil, 33%; 
cotton oil, 33°6%; maize oil, 35°5%; sesame oil, 42°5%; rape oil, 
35°6%; nen-drying oils: castor oil, 48%; earth nut oil, 53%; olive 
oil, 54%. The connexion between the drying capacity and the 
polymerisation of the oils is discussed. 

The depolymerisation of a mesomorphous polymeride is a diffi- 
cult matter, and only proceeds as far as the intermediate poly- 
merides. In the case of the oils, this can only be done by allowing 
the gelatinous mass to cool completely before heating it again. 
Then it changes into a viscous liquid, which remains liquid on 
cooling, or re-gelatinises if heated sufficiently, that is, the inter- 
mediate polymerides are present in it. J. C. W. 


Occurrence of Azelaic Acid as a Product of the Spon- 
taneous Oxidation cf Fats. Ben H. Nicoter and Leonarp M. 
Lippe (J. Ind. Eng. Chem., 1916, 8, 416—417).—The oil obtained 
from a specimen of Fuller’s earth which had been used to bleach 
cotton-seed oil and had been kept exposed to the air for eighteen 
months, yielded a quantity of azelaic acid amounting to 10% of 
the weight of the oil extracted from the earth. Only a small pro- 
portion of the azelaic acid was present in the free state, the greater 
part being obtained after saponification, a fact which points to the 
formation of glycerides of dibasic acids, or of mixed glycerides 
containing these acids, during oxidation. W. P. GB. 


Cerebronic Acid. Percy Briet (Zeitsch. physiol. Chem. 1915, 
95, 161—194. Compare Levene and Jacobs, A., 1912, i, 936; 
Levene and West, A., 1913, i, 587).—The cerebronic acid used by 
Levene and his co-workers melted 16° higher than Thierfelder’s 
crystallised cerebronic acid, and appears to have been identical 
with neurostearic acid. On reduction with phosphorus and 
hydriodic acid, a hydrocarbon was obtained which was assumed 
to be n-pentacosane. The author has now synthesised both n-penta- 
cosane and the corresponding hydroxy-acid, a-hydroxy-n-penta- 
cosoic acid, in order to compare them with the substances obtained 
from natural cerebrone. Cerebronic acid melts 3° lower than the 
synthetic acid, and the preparation of the natural hydrocarbon has 
not been completed owing to the war. 

The starting*point for the synthesis of n-pentacosane was cetyl- 
malonic acid, from which the ethyl ester, b. p. 238—240° (14 mm.), 
yellow liquid solidifying to a white, lardaceous mass, m. p. 22°, was 
prepared by the successive action of thionyl chloride and ethy! 
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alcohol. The ester is treated with n-octyl iodide and sodium, and 

the product hydrolysed and purified by means of the barium salt. 

Octylcetylmalonic acid, Cy,H 33*C(CgH,;)(CO,H),, colourless needles 

from acetic acid, m. p. 68°. On heating at 150°, it loses 1 mol. CO,, 

forming octylcetylacetic !a-octylstearic| acid, 
CjgHsg*CH(C,H);)°CO,H, 

white powder, m. p. 52°. 

The removal of the second molecule of carbon dioxide by heating 
the barium salt of a-octylstearic acid with sodium methoxide yields 
a mixture of products, the separation and purification of which 
present great difficulties. The desired cleavage can be effected, 
however, by treating a-octylstearic acid with phosphorus and excess 
of bromine at 100°, dissolving the product in ether and then 
saturating with ammonia, ——- a-bromo-a-octylstearamide, 
Cy,H;,ON Br, is formed (white, crystalline mass, m. p. 49—51°). On 
heating the latter product in alcoholic solution with sodium, 
and pouring into boiling water, an oil separates which solidifies 
on cooling and can be recrystallised from benzene. «-Pentacosanone, 
(octyl cetyl ketone), CygHs,*CO*C,H,;, has m. p. 66°, forms a semi- 
carbazone, CogH;gON3, m. p. 39—41°, and on reduction of its 
chloride with phosphorus and hydriodic acid yields n-pentacosane, 
C,;H;9, glittering, white plates from alcohol, m. p. 55°5—56° Its . 
identity with the natural pentacosane (m. p. 54°) occurring in 
petroleum and in lignite has not been established. 

Prior to the synthesis of a-hydroxy-n-pentacosoic acid, n-tetra- 
cosoic acid was prepared in a manner similar to that since 
described by Meyer, Brod, and Soyka (A., 1913, i, 1151). The 
characteristics of the following intermediate products differ from 
those given by Meyer and his collaborators: docosyl iodide, m. p. 
48°5-—50° ; docosylmalonic acid, m. p. 126°; ethyl docosylmalonate, 
m. p. 48°5—49°. The chloride of behenic acid was also prepared, 
m. p. 40° (Meyer gives 73—75°), which on treatment with ethyl 
carbimide and subsequent hydrolysis with aqueous acetone yields 
the ethylamide of a-ketotricosoic acid, C,,H,,-CO-CO-NHEt, 
needles from alcohol, m. p. 91—92°. When boiled with phenyl- 
hydrazine, the amide forms the phenylhydrazone, C;,H;,ONs, m. p. 
96—98°. As both the latter derivatives resisted hydrolysis, the 
amide was reduced by means of aluminium amalgam to the ethy/- 
amide of a-hydroxytricosoic acid, C,,H,,*CH(OH)-CO-NHEt, m. p. 
113—115°, which after acetylation was hydrolysed by a mixture 
of acetic and hydrochloric acids, yielding a-hydroxytricosoic acid. 

The ethylamide of a-ketopentacosoic acid, m. p. 94—95°5°, and 
the ethylamide of a-hydroxypentacosoic acid, 

C,,H,,-CH(OH)-CO-NHEt, 

m. p. 115—117°, are prepared in a similar way to that described 
above, and from the latter, by acetylation followed by hydrolysis, 
the synthetic a-hydrorypentacosoic acid, C;H,,*CH(OH)-CO,H, 
microcrystalline powder, m. p. 102—104°, is obtained. The rela- 
tion of the natural, dextrorotatory cerebronic acid to the synthetic, 
inactive a-hydroxypentacosoic acid has not been definitely estab- 
lished. H. W. B. 
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Preparation of Acetaldehyde from Acetylene. Consortium 
rUr ELEKTROCHEMISCHE INDUSTRIE (Eng. Pat., 1915, 5132; from 
J. Soc. Chem. Ind., 1916, 35, 556—557).—The velocity of the 
catalytic hydration of acetylene in presence of a mercury salt is 
greatly increased by carrying out the reaction in glacial acetic 
acid solution at 80—90°, water being added as required during the 
reaction. The acetic acid may be partly replaced by ethylidene 
diacetate. Thus, when acetylene is led into a well-stirred mixture 
of 1000 grams of glacial acetic acid, 22°5 grams of concentrated 
sulphuric acid, and 100 grams of mercuric oxide at 80—85°, it 
is absorbed at the rate of 100—200 litres per hour, and water is 
added at the same rate as it is used up. The products of the 
reaction are passed through a fractionating apparatus, a condenser 
cooled by a freezing mixture, an absorption vessel charged with 
water in which the acetaldehyde is retained, and the excess of 
acetylene is led back into the reaction vessel. The latter may 
be of iron or nickel. Mercuric salts of strong acids other than 
sulphuric acid may be employed as catalysts, and either the 
oxide or the acid may be in excess. G. F. M. 


Isomerism of the a- and £-Forms of the Sugars. Ervesr 
Anverson (/. Physical Chem., 1916, 20, 269—285).—A_ theo- 
retical paper in which the author, by a comparison of the con- 
figurations and rotations of the sugars, shows that in all proba- 
bility the 5-atomic lactone structure of hexoses and pentoses is 
incorrect. He shows that a-dextrose may have a 4-atomic lactone 
structure, whilst B-dextrose may have a 3-atomic lactone structure. 
These relationships probably hold also for all pentoses and hexoses 
as well as for their corresponding glucosides. The author shows that 
from rules connecting configuration with rotation, which he formu- 
lates, it is possible to deduce the approximate rotations of sugars 
of known configuration and the configuration of sugars of known 
rotation. A list of sixteen sugars of known rotation and con- 
figuration is considered, and every member shown to be in agree- 
ment with the author’s views. The structure of d-manno-octose 
as given by Fischer and Passmore (A., 1890, 1230) is considered 
and shown to be at variance with the rules laid down by the 
author. An alternative formula is suggested. J. F. S. 


Causation of Staleness of Bread-crumb Considered from the 
Physiological-chemical Point of View. I. J. R. Karz (Zeitsch. 
physiol. Chem., 1915, 95, 104—129).—The mere drying of bread- 
crumb exposed to the air does not produce staleness, because 
bread-crumb becomes stale when kept in a hermetically sealed 
vessel, or even in an atmosphere saturated with water vapour. 
The author shows that the chief cause of staleness is the change 
which occurs in the starch grains of the bread, which become 
harder and less capable of absorbing water, whilst the soluble 
polysaccharides contained in them are in part transformed into 
an insoluble condition. The bread therefore becomes less sweet 
to the taste, as well as harder in consistency. Similar changes do 
not occur in the gluten, the absorptive power for water of which 
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remains unchanged. The author accounts for the crumbly nature 
of stale bread by the assumption that a passage of water takes 
place from the hardening starch grains to the particles of gluten, 
which lessens the adherence of the particles to one another. 

The velocity of the change in the absorptive power of the crumb 
for water can be expressed as that of a bimolecular chemical reac- 
tion. The crumbly nature develops considerably after the decline 
in water-absorptive power has commenced. H. W. B. 


Causation of Staleness of Bread-crumb Considered from the 
Physiological-chemical Point of View. II. J. R. Karz (Zevtsch. 
physiol. Chem., 1915, 95, 136—146).—In order to study the 
changes occurring in bread during the baking process, the author 
has prepared from the same mass of dough four loaves, baked for 
12, 204, 31, and 55 minutes respectively, and has estimated the 
water-absorptive power of the bread-crumb and its content of 
water-soluble polysaccharides in each case. Both factors are 
found to increase two- or three-fold or more during the baking 
process, and the values when graphically expressed are seen to 
approach asymptotically to a definite limit. Isolated grains of 
wheat starch when heated with water show the same behaviour. 

On comparison with the previous results (compare preceding 
abstract), it is observed that the process of becoming stale is 
accompanied by changes in the starch grains which are the 
reverse of those found to occur during baking. In other words, 
the reactions which occur in the starch during baking attain an 
equilibrium at the baking temperature, and on the bread becom- 
ing cool these reactions naturally tend to proceed in the reverse 
direction, just as the brown molecules of dissociated nitrogen 
peroxide pass back again on cooling into the colourless associated 
molecules. 

In confirmation of this view, it is found that bread while 
maintained for twenty-four hours or more at a high temperature 
(60°) in a closed vessel remains perfectly fresh. H. W. B. 


Causation of Staleness of Bread-crumb Considered from the 
Physiological-chemical Point of View. III. J. R. Karz (Zettsch. 
physiol. Chem., 1915, 95, 147—151. Compare preceding 
abstracts).—The changes occurring in the starch grains during 
the process of baking bread, and the reverse changes which take 
place afterwards, which result in the bread becoming stale, are 
not peculiar to wheat starch. Similar changes are observed with 
rice, potato, arrowroot, lentil, barley, maize, sago, and oat 
starches. On heating the starch with 45% of water in a closed 
tube at 100° during fifteen minutes, the capacity for absorbing 
water and the content of soluble polysaccharides are both in- 
creased. After remaining for twenty-four hours, the starch has 
more or less returned to its former condition. H. W. B. 


Alterations in the Microscopic Structure of Bread During 
the Process of Becoming Stale. E. Verscnarrerr and (Frt.) E. 
vAN TeuTEM (Zeitsch. physiol. Chem., 1915, 95, 130—135).—In new 
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bread the starch grains are surrounded by gluten. After nine 
hours air spaces or vacuoles appear between the edge of the starch 
grain and the surrounding gluten, and this appearance is con- 
comitant with the development of the “crumbly” condition 
associated with stale bread (compare preceding abstract). For 
microscopic examination, thin fragments of the bread are 
suspended in safranine solution, which stains the gluten deep pink, 
whilst the starch grains remain almost colourless. H. W. B. 


Reactions and Constitution of Lignone. C. F. Cross and 
E. J. Bevan (J. Soc. Dyers, 1916, 32, 135—141).—Treatment with 
somewhat less than 0°5% of its weight of hydroxylamine converts 
lignocellulose into a product containing 0°18% of nitrogen which 
no longer gives the characteristic colour reactions. These are 
therefore due to associated aldehydic substances, and are not 
primary characteristics of the lignone complex. Nevertheless, the 
amount of such substances present in natural lignone is so 
constant as to afford a quantitative measure of the lignocellulose 
itself. For this purpose it is preferable to determine the gravi- 
metric ratio of phloroglucinol in combination with the lignone 
rather than to rely on colour-scale tests. For a number of speci- 
ments of jute the phloroglucinol absorption was 3°1—4°2% dry 
fibre, whilst for wood meals, etc., it ranged from 6°8—7°8%. In 
these reactions the hydrochloric acid added plays an active rdle. 
Jute fibre after six days’ digestion with 33% hydrochloric acid 
lost 17% in weight, and the residue gave none of the reactions of 
furfuraldehyde derivatives. From the products of digestion 3% 
and 6°95% respectively of volatile acid (calculated as acetic acid) 
were obtained, in the latter case after oxidation with chromic 
acid. Digestion with ethereal hydrogen chloride solution gave 
rise, on the other hand, to no volatile acid, a condensation rather 
than a rupture of cyclic products having been brought about. 
From a study of the disintegration of lignone by chromic acid in 
presence of varying concentrations of sulphuric acid, it is evident 
from the proportions of acetic, oxalic, and carbonic acids pro- 
duced in the different circumstances that hydrolysis is an 
important factor of the resolution, and that there is a residue in 
lignone which may appear as a component of the fibrous “ oxy- 
cellulose” complex and not undergo oxidation to end-products of 
low molecular weight. This is identified as 3-hydroxy-2-methy)- 
y-pyrone, usually known as maltol, and it is produced from ligno- 
cellulose by heating in sealed tubes at 150° or in open tubes to 
just visible colour change. The paper concludes with a résumé 
of the relationships of heat, light, and electricity to celluloses 
and their derivatives. G. F. M. 


The Reaction of Aliphatic Imino-derivatives with Absolute 
Nitric Acid. <A. P. N. Francnrmont and J. V. Dusskxy (Rec. trav. 
chim., 1916, 36, 80—109)—A more detailed account of work 
already published (compare A., 1912, i, 752). W. G, 
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Preparation of Esters of Alkamines. FARBENFABRIKEN Vorm. 
F. Bayer & Co. (D.R.-P., 290522; from J. Soc. Chem. Ind., 1916, 
35, 558).—Alkamine esters are obtained by heating mono- or 
di-acidyl derivatives of urethanes with alkamines. G. F. M. 


Preparation of Non-hygroscopic Salts of Choline. F. 
Horrmann-La Rocue & Co. (D.R.-P., 290523; from J. Soc. Chem. 
Ind., 1916, 35, 558).—Soluble non-hygroscopic salts of choline 
are prepared either by neutralising the free base with dihalogeno- 
hydroxybenzoic acids or by double decomposition between choline 
salts and salts of the above acids. G. F. M. 


Preparation of Salts of an Organic Derivative of Sulph- 
urous Acid. J. D. Rieper (D.R.-P. 290426; from J. Soc. Chem. 
Ind., 1916, 35, 557).—Salts of the hitherto unknown amino- 
carbonylsulphurous acid are formed by the action of alkali 
isocyanates, such as potassium isocyanate, on alkali hydrogen 
sulphites. Like the alkali salts of aminomethanedisulphonic acid, 
the new compounds react with metallic oxides, forming non. 
ionised salts, which are of value as starting materials for the 
preparation of therapeutically active substances. G. F. M. 


Tautomerism. XIX. Tautomerism of the Amides. H. A. 
Luss and S. F. Acree (J. Physical Chem., 1916, 20, 323—325. 
Compare A., 1915, i, 90).—A preliminary paper dealing with the 
possible tautomerism of amides, and giving methods of prepara- 
tion of glycollonitrile, glycollimido-ester hydrochloride, and 
glycollimidohydrin. J. F. S. 


The Constitution of the Hydrochlorides Obtained from 
Formaldoxime and the Strength of the Bases from which 
they are Derived. C. H. Srurrer (Rec. trav. chim, 1916, 36, 
1—23).—For the most part a more detailed account of work 
already published (compare this vol., i, 250). To the bases corre- 
sponding with the hydrochloride first formed and freshly crystal- 
lised, and with the hydrochloride finally obtained by drying this 
salt iv a vacuum, that is, the hydrochloride obtained by Dunstan 
and Bossi (T., 1898, 73, 353), respectively, the formule I and II 
are assigned : 


CH, CH-OH 
HO-N/ N-OH 
H.C. CH, 
N-OH 
(L.) 


The hydrochlorides are (CH,:N-OH),,3HCl and 
(CH,:N-:OH),,HCl 
respectively, the molecular transposition taking place under thie 
influence of free hydrochloric acid. W. G. 
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Methylarsine Dichloride. Enrique V. Zappi (Anal. Soc. Quim. 
Argentina, 1915, 3, 447—450).—Methylarsine dichloride, 
CH,°AsCl,, 
can be prepared by the action of hydrochloric acid on cacodylic 
acid, (CH;),AsO-OH + 3HCl=CH,°AsCl, +CH,Cl+2H,0. It has 
b. p. 132° and D 1°809. A. J. W. 


A Space Formula for Benzene. II. Jonn Norman CoLtir. 
(T., 1916, 109, 561—568; compare T., 1897, 71, 1013).—An 
extension of the author’s dynamic formula for benzene, in which 
it is shown how such molecules could be packed together to occupy 
the space lattice of the benzene crystal. a f 


o-Chlorobenzyl Bromide and its Products of Hydrolysis. 
ALFRED Goprrey Gorpon Lronarp (T., 1916, 109, 570—571).— 
o-Chlorobenzyl bromide, C,H,Cl-CH,Br, was prepared by bromin- 
ating o-chlorotoluene, as a colourless liquid, b. p. 120°/10 mm., 
which has a pungent odour and gives a vapour which powerfully 
irritates the eyes. When boiled with aqueous alcoholic potassium 
hydroxide under reflux, the liquid gradually lost its irritating 
effect, and then distillation with steam of the product yielded, first, 
o-chlorobenzyl ethyl ether, b. p. 216°/761 mm., 103°/8 mm., 
followed by o-chlorobenzyl alcohol, m. p. 70—71°, whilst di-o- 
chlorobenzyl ether, C,4H,OCl,, separated on cooling the residue 
in the flask, in hexagonal prisms, m. p. 48—49°. J. C. W. 


Exchange of Halogen in Aromatic Compounds for the 
Amino-group under the Influence of Finely Divided Nickel. 
J. P. Wisaur (Chem. Weekblad, 1916, 18, 459—463).—In 
presence of finely divided nickel at about 300°, ammonia reacts 
with chlorobenzene, bromobenzene, and o-chlorotoluene, producing 
a small yield of the corresponding amino-compound. A. J. W. 


Chemical Processes Involved in the Technical Reduction of 
Aromatic Nitro-compounds to Amino-compounds. P. N. 
Ratxow (Zeitsch. angew. Chem., 1916, 29, i, 196—199).—None of 
the theories advanced at various times to explain the mechanism 
of the reduction of aromatic nitro-compounds to amines by means 
of iron and only one-fortieth of the theoretical quantity of hydro- 
chloric acid is in accordance with all the facts except that of 
Muspratt, which was declared by Wohl to be erroneous (A., 1894, 
i, 409, 450), but which has now been experimentally proved in 
all its stages. The amino-compound, for example, aniline, plays 
an active part in the process in that it converts the ferrous 
chloride into ferrous hydroxide, and the aniline hydrochloride 
thus formed then reacts with the free iron, with the formation of 
hydrogen and ferrous chloride, thereby completing the cycle, 
2C,H;-NH, + FeCl, + 2H,O = 2C;, H;*NH,,HCl + a and 
2C,H,*NH,,HCl + Fe = 2C,H, -NH, +. FeCl, + 2H. G. F. M. 


Halogenation X. Chloric Acid as a Reagent in Organic 
Chemistry. Rast Lat Darra and Jogenpra Kumar CHoupDHURY 
(J. Amer. Chem. Soc., 1916, 38, 1079—1086).—An account is given 
of the preparation of a number of organic chlorates, either by the 


a 


i. 470 ABSTRACTS OF CHEMICAL PAPERS. 


direct action of chloric acid on the base or by double decomposi- 
tion of the hydrochloride of the base and silver chlorate. 
Chlorates of aliphatic bases can be readily obtained by either 
method, but more difficulty is experienced with the aromatic bases, 
owing to the ease with which they undergo oxidation. The 
chlorates are generally unstable in the dry state, and are some- 
times explosive. The following compounds are described: 

o-Toluidine chlorate, white plates, exploding at 88°; p-tolwidine 
chlorate, long, white crystals, exploding at 125°; p-phenylene- 
diamine chlorate, very unstable crystals; benzylamine chlorate, 

p. 110°5°, crystalline plates; benzylmethylamine chlorate, m. p. 

59—60°; benzylethylamine chlorate, m. p. 81°5°; piperazine 
chlorate, white, lustrous plates, decomposing at 98—100°; 
ethylenediamine chlorate, lustrous, white, flat crystals, decom- 
posing at 150°; guanidine chlorate, white crystals, decomposing at 
148°; menthylamine chlorate, m. p. 168°, white needles; pyridine 
chlorate, m. p. 147° (decomp.); quinoline chlorate, m. p. 66—67°, 
pale yellow crystals; tetraethylammonium chlorate, white 
crystals, exploding at 230°; tetraethylammonium chlorate, m. p. 
223° (decomp.) ; tetrapropylammonium chlorate, m. p. 217°; 
phenylbensyldimethylammonium chlorate, white crystals, decom- 
posing at 137°; phenylbenzyldiethylammonium chlorate, m. p. 
77°; trimethylsulphine chlorate, exploding at 170°. 

When aniline is treated with excess of chloric acid, a mixture 
of chloroquinones is produced, but if the aniline is in excess 
aniline-black is formed. If excess of chlorie acid is added to o- or 
ptoluidine, a dark-coloured, viscous liquid is produced, whilst 
when the base is in excess a black dye is obtained. 

When iodo-derivatives of the aromatic hydrocarbons are sub- 
jected to the prolonged action of chloric acid, iodoxy-derivatives 
are produced. The following compounds were prepared in this 
way: iodoxybenzene, o- and p-iodoxytoluene, p-iodoxy-m-xylene, 
iodoxymesitylene (decomposing at 194°), and p-todory-o-rylene, 
C,H,Me,"IO,, which forms yellow crystals and explodes at 
192—193°. E. G. 


Syntheses in the Fatty-aromatic Series. XII. Derivatives 
of m-Phenylenediamine and m-Nitroaniline with Regard to 
their Taste and Hemolytic Action. J. von Braun and 
MarGareTe Rawicz (Ber., 1916, 49, 799—809).—4-Nitro-o-tolu- 
idine is known to be a very sweet substance, but 4 :4/-dinitro-2 : 2/- 
diamino-a{-diphenylhexane (A., 1913, i, 772) is tasteless ; tolylene- 
2:4-diamine has a pronounced hemolytic action, but 2:4:2!:4!- 
tetra-amino-a(-diphenylhexane is inactive. The question naturally 
arose whether the loss of physiological action in these compounds is 
due to the lengthening of the aliphatic chain from methyl to hexyl 
or to the double appearance in the molecules of the nuclear com- 
plexes. It is shown that the latter factor is the cause, for 
2:4-derivatives of benzene with a propyl group in position 1 are 
similar to the toluene derivatives, whilst disubstituted ethanes are 
as inactive as the hexane derivatives. As an extension, the effect 
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of substituents iu the aliphatic side-chain of the propyl derivatives 
on the physiological activity has also received attention. 

4: 4!-Dinitro-2 :2/-diaminodibenzyl was prepared by nitrating 
2:2/-diaminedibenzyl in concentrated sulphuric acid. It forms 
orange crystals, m. p. 254°, and yields 2:4: 2/:4/-tetra-aminodt- 
benzyl, glistening, brown leaflets, m. p. 150°, on reduction. This 
gives all the reactions of a m- -diamine, and may also be obtained 
by reducing 2:4:2/:4!- tetranitrodibenzyl, pale yellow crystals, 
m. p. 168—169°, which is prepared by treating dibenzyl with 
fuming nitric acid. 

For the preparation of 4-nitro-2-aminopropylbenzene, o-propyl- 
aniline was necessary. This was obtained by converting tetra- 
hydroquinoline into o-y-chloropropylbenzanilide (A., 1904, i, 918), 
transforming this into the iodo-compound, reducing the product by 
means of zinc dust and a mixture of acetic and hydrochloric acids, 
and finally hydrolysing the o-propylbenzanilide. o-Propylaniline 
was thus obtained more readily than by Piccinini and Camozzi’s 
method (A., 1899, i, 74). It was converted into the phenylthio- 
carbamide, C,H,Pr*NH-CS-NHPh, needles which soon become 
pink in the air, m. p. 120°, and the di-o-propyl phenylthiocarbamide, 
m. p. 129°. 4-Nitro-2-aminopropylbenzene, NO,*C,H,Pr*N Ho, was 
obtained by nitrating the base, in orange-red needles, m. p. 72°, 
which, when diazotised, gave a brick-red dye, m. p. 180°, with 
dimethylaniline and a dark red dye, m. p. 156°, with B-naphthol. 
On reduction, it yielded 2:4-diaminopropylbenzene as a snow-white 
mass, m. p. 24—25°, b. p. 176°/14 mm., which formed a hydro- 
chloride, m. p. 190°, a reddish-yellow picrate, m. p. 179°, and a 
dibenzoyl derivative, m. p. 233°. 

5-Nitro-2-y- dimethylaminopropylaniline, 

NO,°C,H;(NH.)*CH,*CH,*CH)*NMe, 
(A., 1913, i, 1381), is very bitter, which is rather ‘remarkable, for 
the compound, NO,.°C,H,Pr« NH,, is sweet, and the other nearly 
related substance, NO,*C,H,(NH,)*NMe,, is tasteless. 2:4-Diamino- 
Y- dimethylaminopropylbensenc, C,H(N H,).*CH,*CH,-CH,*NMep, 
was obtained by reducing the above nitro- aniline, as a viscous oil, 
b. p. 214—216°/16 mm. 

Ethyl y-4-nitro-2-aminophenylbutyrate was obtained by nitrating 
the ethyl aminophenylbutyrate (A., 1907, i, 524) in orange-red 
needles, m. p. 64°; it yielded a hydrochloride, m. p. 112°, an 
acetyl compound, m. p. 62°, and a phenylthiocarbamide, m. p. 
118°. The ester was hydrolysed by cautiously evaporating it with 
hydrochloric acid, when y-4-nitro-2-aminophenylbutyric acid, 
NO,*C,H,(NH,):CH,*CH,*CH,° CO,H, was obtained in golden. 
yellow needles, m. p. 131° (hydrochloride, leaflets, m. p. 168°). 
Strange to say, the acid is tasteless, whereas the unsubstituted 
propylnitroaniline and 4-nitro-2-aminobenzoic acid are sweet. An 
attempt was made to prepare the acid by nitrating the hydro- 
chloride of the corresponding anilinobutyric acid (ib:d.), but the 
chief product was the nitrated lactam, 


NO,*CpHys< ye a> CH,, 
eo a* 2 
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which formed reddish-brown needles, m. p. 225°. The lability of 
the acid was also demonstrated by diazotising the ester in solution 
in 8% sulphuric acid, whereby a nitroindazyl propionic acid, 
C-CH,"CH,°CO,H 

IN ’ 

N-NH 

was obtained as a golden-yellow, crystalline powder, m. p. 243°. 
The ester was also reduced by means of stannous chloride to 
y-2:4-diaminophenylbutyric acid, CsHs(NH,).°C,;Hg*CO,H, a pale 
yellow powder, m. p. 159°, which formed a dichloride, m. p. 208°, 
and a dibenzoyl derivative, m. p. 154°, but, unlike the mono- 


amino-acid, showed no tendency to change into a lactam. 
J.C. W. 


NO,-C,H,< 


The Nitration of some Derivatives of Phenol. (MLLE.) 
J. M. A. Hoerxake (Rec. trav. chim., 1916, 36, 24—63).—A quan- 
titative study of the nitration of mono-, di-, and tri-phenyl phos- 
phates, neutral phenyl carbonate, and methyl phenyl carbonate. 
For certain phenyl esters of the fatty series only qualitative results 
were obtained. The results obtained for the three phenyl phos 
phates differed considerably from those of Rapp (compare A., 1884, 
1337), who only found the p-nitrophenyl] ester in each case. 

Dipheny! phosphate, Ph,HPO,, was obtained as slender needles, 
m. p. 70° (Rapp gave 56°), and yielded a hydrate, Ph,hHPO,,2H.0, 
colourless plates, m. p. 51°. 

The method of analysis of the nitrated esters consisted in saponi- 
fying the mixed esters and separating the mixed nitrophenols by 
steam distillation. The amount of o-nitrophenol present in the 
distillate was determined by Crismer’s method, by observing the 
variation produced by the nitrophenol on the critical temperature 
of solution of the system water-phenol. Using pure o-nitrophenol, 
a curve was constructed which showed the relationship between the 
maximum temperatures of solution and the concentration of the 
o-nitrophenol with respect to 100 grams of phenol. A similar 
preliminary trial was made with pure pnitrophenol, and it was 
found that the very slight variations produced by this compound 
came within the limits of experimental error. 

The final mode of procedure adopted consisted in slowly adding 
the ester to the nitric acid (D 1°51 for triphenyl phosphate, 
D 1°49—1°'50 for the other esters) at —5° to —10°, pouring the 
product into water, adding strong potassium hydroxide solution in 
excess, and heating on a water-bath. The amount of alkali used 
and the time of heating varied with the ester. The liquid was 
then acidified with sulphuric acid and extracted with benzene. 
The benzene was distilled off, the last portion being removed in 
the presence of alkali. The residue was acidified again with 
sulphuric acid, keeping the volume below 200 c.c. and steam- 
distilled. The distillate was collected and weighed, the calculated 
amount of phenol added, and the maximum critical temperature 
of solution determined, from which the percentage of o-nitropheny] 
ester in the mixture with its para-isomeride was calculated. 


ORGANIC CHEMISTRY. i. 473 


The amounts of o-nitrophenyl ester obtained were as follows: 
Triphenyl phosphate, 5°6%; diphenyl phosphate, 16°0%; phenyl 
phosphate, 16°3%; phenyl carbonate, 10°7%; phenyl methyl car- 
bonate, 14°9%. 

A qualitative examination showed the absence of o-nitrophenol 
in the solution after the saponification of the nitrated product of 
phenyl stearate, the presence of traces in the case of pheny] 
valerate, and the presence of a considerable quantity in the case of 
phenyl acetate. In the case of phenyl acetate three rough esti- 
mations gave the values 24°2%, 25°9%, and 19°7% as the amount 
of o-nitrophenyl acetate formed. It is necessary, however, to make 
considerable corrections for the amount of 2:4-dinitrophenol 
obtained. 

Di-p-nitrophenyl phosphate had m. p. 175° (Rapp, Joc. cit., gave 
133°5°) and gave a monohydrate. 

p-Nitrophenyl phosphate had m. p. 153° (Rapp gave 112°). The 
author considers that the compounds isolated by Rapp were really 
ethyl di-»nitrophenyl phosphate and diethyl p-nitrophenyl phos- 
phate respectively. 

p-Nitrophenyl carbonate, (NO,.*CgH,)sCO,, had m. p. 140°. 
p-Nitrophenyl methyl carbonate had m. p. 114°. W. G. 


Esters of Phenols. Jos. A. Ernnorn (Chem. Zentr., 1916, 
i, 208—209; from Bul. Soc. Stiinte Bucuresti, 1915, 17, 110—119). 
—The following esters were obtained by the action of 
isovaleryl chloride and cinnamoyl chloride on the _ corre- 
sponding phenols: Lugenyl isovalerate, C,;Hy O03, a colourless 
oil which becomes coloured on keeping, b. p. 219—-224°/757 mm. ; 
isceugenyl isovalerate, C,;H. Os, a colourless, pleasant-smelling oil, 
b. p. 220—226°/758 mm.; 1:3:4-rylenyl isovalerate, C\3;H,gO., a 
colourless oil, b. p. 202—203°/640 mm.; resorcyl dicinnamate, 
C,,H,,0,, white, microscopic leaflets, m. p. 119°5—120°; eugenyl 
cinnamate, Cy oH,,03, clusters of dark yellow, microscopic, mono- 
clinic prisms, m. p. 90°; 1:3:4-aylenyl cinnamate, C,,;H,g0,, small, 
colourless, rhombic crystals, m. p. 74°5°; pyrogallol cinnamate,m. p 
136—137°; quinyl cinnamate, C,H,(O-CO-CH:CHPh),, feathery 
crystals, m. p. 188°5—-189°5°. G. F. M. 


tert.-Aminobenzyl Alcohols and their Derivatives. IV. J. 
von Braun (Ber., 1916, 49, 691—701. Compare A., 1912, i, 968; 
1913, i, 1327, 1330).—The present investigation deals with the 
following questions: (1) why fert.-aminobenzyl alcohols do not 
lend themselves to condensations with aromatic bases in aqueous 
acidic solutions; (2) their oxidation to dialkylaminobenzoic acids 
by means of formaldehyde; (3) the transformation of the unsym- 
metrical diphenylmethane bases derived from _ tert.-aminobenzyl 
alcohols into unsymmetrical benzhydrols. 

I. In an earlier paper it was suggested that the reason why 
tert.-aminobenzy] alcohols, unlike the primary and secondary amino- 
benzyl alcohols, cannot undergo condensations with aromatic amines 
in the presence of water, is to be found in the fact that they 
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cannot give anhydro-complexes. It was shown that 4-amino-6-di- 
methylamino-3-methylbenzyl alcohol does give a mixture of 
anhydro-compounds, because of the free amino-group, and there- 
fore condenses with amines. This is supported by the behaviour 
of a reduction product of 6-nitro-4-dimethylamino-3-methylbeuz ;| 
alcohol. If this substance is reduced by means of stannouschloride 
it gives a base containing combined tin, but with zinc dust and 
alcoholic hydrogen chloride it yields V-dimethyldiamino-m-xylene, 
the. product of complete reduction, which can be removed by dis- 
tillation at 140—170°/11 mm., together with the anhydro-com- 
pound (annexed formula), which is chiefly bi- 
molecular in dilute solutions and has m. p. 
105—110°. It forms a hydrochloride, a picrate, 
m. p. 200°, a nitroso-compound, C,,H,,ONs, m. p. 
172°, condenses with dimethylaniline to form 
2! -amino-4: 4!-tetramethyldiamino phenyl-m-tolyl 
methane, NMe,*C,H,Me(NH,)-CH,"C,H,-NMe,, 
m. p. 145—146°, and combines with aniline to give an oil, the 
dibenzoyl derivative of which, C,H g0,N;, has m. p. 170°. 
4-Nitro-6-dimethylamino-3-methylbenzyl alcohol, unlike the above 
nitro-compound, is easily converted by heating with concentrated 
hydrochloric acid at 120° into the chloride, 
NMe,°C,;H,Me(NO,): CH, Cl, 
73° (hydrochloride, m. p. 172°). This was desired for syn- 
thetical applications, but the chlorine is too readily hydroxylated. 
The chloride reacts with bases ; for example, with pyridine it forms 
a compound, C,;H,;O.Ns, m. P. 167°. 

II. In the earlier papers it was briefly mentioned that if 
dimethyl-p-toluidines are heated for a long time with excess of 
formaldehyde, the oxidation proceeds beyond the stage of the tert.- 
aminobenzyl alcohol to the benzoic acid. New data respecting the 
hydrochlorides of some of these acids are now given, but the chief 
point to be dealt with was the proof that the oxidation of the 
primary alcohol group is due to the formaldehyde, and not to 
atmospheric oxygen. If, for example, a hydrochloric acid solution 
of a tert.-aminobenzyl alcohol is heated in an atmosphere of carbon 
dioxide in a sealed tube for eight days at 100° with an excess of 
formaldehyde, the yield of the aminobenzoic acid is more than 80%. 

III. In the last paper the protection of the methylene bridge in 
diphenylmethanes against oxidation was examined in the case of 
compounds with two methyl groups or two chlorine atoms in close 
proximity to the bridge. The influence of the dimethylamino- 
group is now described. 2-Chloro-4:6/-tetramethyldiamino- 
phenyl-m-tolylmethane, NMe,°C,H,Cl-CH,:C,H,Me-NMe,, b.  p. 
228—230°/10 mm., obtained by condensing 6-dimethylamino-3- 
methylbenzyl alcohol with m-chlorodimethylaniline in the presence 
of zine chloride at 140°, is not affected by lead peroxide, for the 
methylene group is protected by a chlorine atom and a dimethyl- 
amino-group. Similarly, 2: 2/ -tetramethyldiaminodi- -m-tolylmethane 
is not oxidised. 2:4/-Tetramethyldiaminophenyl-m-tolylmethane, 
NMe,°C,H;,;Me-CH,°C,H,-NMe,(p), however, has only one protect- 
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ing group, and is oxidised by lead peroxide and acetic acid to the 
hydrol, which forms colourless crystals, m. p. 85°, and gives the 
characteristic colour reactions of Michler’s hydrols. Unlike the 
paraquinonoid hydrols, however, it soon changes in solution into 
what is regarded as 2-methylamino-m-tolyl-4'!-dimethylaminophenyl- 
methane, II, m. p. 89°. The hydrol (I) is therefore assumed to be 
ortho-quinonoid and to change according to the scheme: 


fh 
L NMe,*CyHyCH:C > +8,0- 


NMe,Cl 
NMe,-O,H,-CH,-C,H,Me-NHMe + HCl + CH,0. 


In the case of 5-chloro-2 : 4/-tetramethyldiaminodiphenylmethane 
lead peroxide also produces a hydrol, but this is very difficult to 
isolate. It readily changes into 5-chloro-2-methylamino-4!-di- 
methylaminodi phenylmethane, NMe,°C,H,°CH,°C,H,Cl-NHMe, 
m. p. 150°. J.C. W. 


The Falvene Series. Cu. Courror (Ann. Chim., 1915, [ix], 4, 
58—136, 157—224; 1916, 5, 52—108, 194—-224).—-F or the most 
part a more detailed account of work already published (compare 
A., 1911, i, 193, 250, 538; 1914, i, 945; 1915, i, 392, 400). Certain 
additional compounds have been prepared and characterised. For 
the preparation of a magnesium haloid derivative of cyclo- 
pentadiene it is preferable to use magnesium ethyl bromide instead 
of magnesium methyl iodide (compare A., 1914, i, 945). 

Acetaldehyde reacts with the bromo-magnesium derivative of 
indene to give methylbenzofulvanol, b. p. 133—134°/12 mm., 
145—146°/19 mm., m. p. 59°, which when warmed with formic 
acid yields a formate, b. p. 142—143°/19 mm. _Propaldehyde 
under similar conditions gives ethylbenzofulvanol, b. p. 147—148°/ 
15 mm., 152—153°/19 mm. 

Magnesium indenyl bromide, on the addition of ethereal solu- 
tions of aromatic aldehydes, gives the corresponding benzofulvanols. 
Thus with benzaldehyde it yields phenylbenzofulvanol, 


Guat 
CH:-CH:-CHPh:OR’ 


b. p. 199—200°/10 mm., which decomposes slightly during dis- 
tillation. Anisaldehyde yields p-methoryphenylbenzofulvanol, 
small prisms, m. p. 124°, which is dehydrated in boiling methyl 
alcohol solution by concentrated hydrochloric acid. Piperon- 
aldehyde yields piperonylbenzofulvanol, m. p. 88—89°, giving a 
chloride, m. p. 114—115°. Salicylaldehyde yields o-Aydroxy- 
phenylbenzofulvanol, m. p. 128°. Neither the corresponding 
p-hydroxy-compound nor the fulvanol from p-dimethylaminobenz- 
aldehyde could be isolated, the carbinols in each case undergoing 
dehydration as formed. 

Ketones condense in a similar manner with the magnesium 
derivative of indene to give the corresponding benzofulvanols (com- 


SSS 
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pare A., 1911, i, 193). The following were prepared: diethy/- 
benzofulvanol, b. p. 154—156°/14 mm.; phenylmethylbenzo- 
fulvanol, b. p. 187—189°/8 mm., giving a chloride, slender needles, 
m. p. 104—105°; phenylethylbenzofulvanol, prisms, m. p. 64—65°. 
The methyl ether of ¢ert.-l-indenylfluorenol [diphenylenebenzo- 
fulvanol] (A., 1911, i, 538) gives a dibromide, colourless, slender 
needles, m. p. 149°. 

A number of benzofulvanols were hydrogenated in ethereal solu- 
tion in the presence of platinum-black, and the resulting dihydro- 
benzofulvanols (formula I) were dehydrated by different methods, 
giving the corresponding dihydrofulvenes (formula II). The 
following compounds are described : 


Dihydrobenzofulvanol, a colourless liquid, b. p. 134°/13 mm., 
dehydrated over alumina gave dihydrobenzofulvene, b. p. 91—93° 
17 mm. 

Methyldihydrobenzofulvanol, b. p. 134°/14 mm., m. p. 45—46°, 
gave methyldihydrobenzofulvene, b. p. 103—105°/17 mm. 

Ethyldihydrobenzofulvanol, needles, m. p. 65—66°; ethyldi- 
hydrobenzofulvene, a colourless, mobile liquid, b. p. 113—115° 
17 mm. 

Dimethyldihydrobenzofulvanol, b. p.  133—135°/13 mm., 
145—147°/21 mm.; dimethyldihydrobenzofulvene, a _ colourless 
viscous liquid, b. p. 133—135°/17 mm. 

Diethyldihydrobenzofulvanol dehydrated too readily on distilla- 
tion to be isolated, but in this way yielded diethyldihydrobenzo- 
fulvene, b. p. 136—138°/15 mm. 

Phenyldihydrobenzofulvanol, b. p. 193—195°/13 mm., crystal- 
lises in colourless plates or agglomerates of fine needles, m. p. 65°. 

p-Methoxyphenyldihydrobenzofulvanol, long, silky needles, m. p. 
84°, is readily dehydrated in boiling alcoholic solution by concen- 
trated hydrochloric acid, giving p-methoxryphenyldihydrobenzo- 
fulvene, m. p. 99—100°. 

Diphenyldihydrobenzofulvanol crystallises in colourless, volu- 
minous prisms, m. p. 90°. Dehydrated by the preceding method, 
it yields in four or five minutes diphenyldihydrobenzofulvene, 
m. p. 92°, but if the heating with the hydrochloric acid is con- 
tinued for one hour the product is diphenylisobenzofulvane 
[3-benzhydrylindene], m. p. 115—-116° (compare A., 1915, i, 392), 
the double linking migrating into the nucleus (compare Wallach, 
A., 1908, i, 813). 

The hydrogenation of the benzofulvanols by the above method 
is easier where the substituent is an alkyl group than where it is 
an aryl group. 

That the dihydrobenzofulvenes have the constitution (annexed 
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formula) is readily shown by converting them into 
their ozonides in chloroform solution, the ozonide 
on decomposition with water giving a-indanone 
and the corresponding aldehyde or ketone, or an 
oxidation product of them. Thus dimethyldi- 
hydrobenzofulvene gave a-indanone and acetone, 
p-methoxyphenyldihydrobenzofulvene gave a-indan- 
one and anisic acid, and diphenyldihydrobenzofulvene gave 
a-indanone and benzophenone. 

Substituted benzofulvenes are only hydrogenated by aluminium 
amalgam when the substituent is an aryl group, their behaviour 
thus resembling that of the fulvenes (compare Thiele, A., 1906, i, 
569), the products obtained having the constitution 


H,-CH 
C,H,: C- CHRR’’ 


These compounds will condense with aldehydes in alcoholic solu- 
tion in the presence of potassium hydroxide. Thus 3-benzylindene 
(compare A., 1915, i, 392) gives with benzaldehyde benzylbenzyl- 
ideneindene, yellow needles, m. p. 137—-138°. 3-Benzhydrylindene 
(loc. cit.) yields phenyl-3-benzhydrylbenzofulvene, golden-yellow 
needles, m. p. 130°. 

The benzofulvenes when acted on by hydrogen in the presence 
of platinum-black add on four atoms of hydrogen, giving substi- 
tuted methanes or, by the author’s nomenclature, dihydrobenzo- 
fulvanes. The following are described: dimethylindanylmethane, 
a colourless, mobile, highly refractive liquid, b. p. 98—100°/ 
17 mm. ; p-methoryphenylindanylmethane, colourless needles, m. p. 
46—47°, b. p. 198—200°/10 mm.; diphenylindanylmethane, m. p. 
85—86°. 

The action of bromine on a number of these compounds was 
next studied. The benzofulvanols easily absorb two atoms of 
bromine, but, with one exception, attempts to isolate the bromo- 
derivatives were not successful. Diphenylbenzofulvanol gives a 
dibromide, colourless prisms, m. p. 119°. The second crop of 
crystals in this preparation does not consist of this dibromide, but 
of dibromodiphenylbenzofulvene, m. p. 142°, formed from it by 
spontaneous dehydration. The action of bromine on the dibenzo- 
fulvenes presents no special feature, except in the case of diphenyl- 
dibenzofulvene, which does not fix bromine, probably owing to 
steric hindrance of the two phenyl groups. The action of bromine 
on the fulvenes has already been studied by Thiele (A., 1900, i, 
298). The two benzofulvenes studied only fixed two atoms of 
bromine in each case, giving compounds of the type (annexed 

formula). p-Methoryphenylbenzofulvene  di- 
% opp, 270mide crystallises in small, yellow prisms, 
m. p. 128—130° (decomp.), and diphenylbenzo- 


\Af™ fulvene dibromide in pale yellow prisms, m. p. 
96° (decomp.). The two dihydrobenzofulvenes 

CRR’Br examined each united with two atoms of bromine, 

only one of the dibromides being isolated, how- 
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ever, namely, diphenyldihydrobenzofulvene dibromide, colourless 
crystals, m. p. 115—117°. 

In view of these new results, the author considers that Thiele’s 
statement that in indene the double linking does not occupy a 
fixed position, but oscillates in the pentagonal ring, is not sound, 
and that most of his results are explicable on the basis of isomerisa- 
tion produced by alkalis, the double linking being displaced by 
this reagent. 

A number of substituted dibenzofulvanols have been prepared 
from the magnesium derivative of fluorene by the usual method 
with aldehydes and ketones. Methyldibenzofulvanol, 


i) {>CH-CH Me-OH, 
6H, 


colourless crystals, m. p. 102—103°; ohydroxyphenyldibenzo- 
fulvanol, colourless needles, m. p. 147°; dimethyldibenzofulvanol, 
prisms, m. p. 103°, giving a chloride, m. p. 92—93°; diphenyl- 
dibenzofulvanol (compare A., 1911, i, 538) has m. p. 216—217°. 

The paper is then continued with a long historical summary of 
the chemistry of coloured hydrocarbons with a view to the estab- 
lishment of some relationship between the colour and constitution 
of the fulvenes (see later). 

A number of benzofulvenes have been prepared by dehydration 
of the corresponding fulvanols by distillation over alumina (com- 
pare A., 1915, i, 400). Methylbenzofulvene is a golden-yellow, 
mobile liquid, b. p. 119—121°/17 mm. Lthylbenzofulvene is a 
oleasdiee liquid, b. p. 140—141°/20 mm., and is much less 
liable to polymerisation than its lower homologues. Piperony/l- 
benzofulvene was obtained from the corresponding chloride by the 
action of pyridine. It is an orange-yellow, crystalline compound, 
m. p. 113—114°. All attempts to dehydrate o-hydroxyphenyl- 
benzofulvanol were unsuccessful. p-Hydroxryphenylbenzofulvenc 
was obtained directly by the condensation of phydroxybenz 
aldehyde with the magnesium derivative of indene without the 
intermediate formation of the alcohol. It crystallises in plates 
from alcohol, and in greenish-yellow needles, m. p. 138—139°, 
from acetic acid. p-Dimethylaminophenylbenzofulvene, orange- 
yellow crystals, m. p. 163°, was similarly prepared by direct con- 
densation. 

Dimethylbenzofulvene, a golden-yellow oil, b. p. 129—130°/ 
8 mm., was obtained by dehydrating the corresponding fulvanol 
with hydrobromic acid. On oxidation with potassium perman- 
ganate it yielded acetone and phthalic acid. Diethylbenzo- 
fulvene, a clear, yellow liquid, b. p. 140—142°/15 mm., is best 
prepared by heating its fulvanol with glacial formic acid on a 
water-bath for fifteen minutes. Phenylmethylbenzofulvene, 
orange-yellow crystals, m. p. 70°, is obtained by the dehydration 
of its fulvanol with pyridine. If the alcohol is dehydrated with 
hydrochloric acid by Norris’s method (compare A., 1907, i, 1034), 
a colourless compound, m. p. 80°, isomeric with the above fulvene 
is obtained. By the condensation of Michler’s ketone with the 
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magnesium derivative of indene, tetramethyldi-p-aminodiphenyl- 
benzofulvene, a brick-red product, m. p. 185°, was obtained. 

Dibenzofulvene could not be obtained, but certain substituted 
dibenzofulvenes have been prepared in addition to those already 
known. By the action of pyridine on the chloride of dimethyl- 
dibenzofulvanol, dimethyldibenzofulvene, colourless needles, m. p. 
89°, was obtained. Michler’s ketone when heated with the mag- 
nesium derivative of fluorene at 120° gave tetramethyldi-p-amino- 
diphenyldibenzofulvene, pale, orange-yellow crystals, m, p. 
215—217°. On the addition of a drop of bromine to its chloro- 
form solution it developed an intense violet coloration, which 
rapidly passed, leaving the solution colourless. The same colora- 
tion was observed on the addition of a trace of acetic acid to its 
alcoholic solution. 

In passing from the fulvenes through the benzofulvenes to the 
corresponding dibenzofulvenes, there is in every case a steady 
diminution in colour, the dibenzofulvenes being for the most part 
colourless and giving pale yellow solutions. By examining the 
absorption spectra, quantitative comparisons have been made of 
the effect of introducing the four auxochrome groups, hydroxyl, 
methoxyl, methylenedioxy, and dimethylamino, into the phenyl 
group of phenylbenzofulvene. The order in general effect is 

-NMe, > ‘OMe > :0-CH,°O- > -OH. 

A comparison of the absorption spectra of diphenylbenzo- 
fulvanol, diphenyldihydrobenzofulvanol, and  diphenylzsobenzo- 
fulvane shows: (1) that the greater the number of conjugations 
for the same number .of double linkings the more coloured is the 
molecule; (2) the greater the density of the double linkings in 
conjugated positions the more coloured is the molecule; (3) the 
greater the number of ethenoid linkings the more coloured is the 


molecule. W. G. 


The Constitution of Dypnopinacone and ite Derivatives. 
M. Detacre (Ann. Chim., 1916, [ix], 5, 158—193. Compare A., 
1914, i, 1068).—The first part of the paper is a more detailed 
account of work already published (compare A., 1912, i, 30). 
Dehydro-al-dypnopinacolin when added to acetic acid saturated 
with hydrogen bromide gives an alcohol, C.,H.,0, m. p. 190°, which 
is not acted on by sodium amalgam. With acetyl chloride it gives 
the chloride, Cs.H.;Cl, silky needles, m. p. 196°5°. With ethyl 
alcohol the chloride gives no very definite product, but with methyl 
alcohol it yields the ether, Cy.H,,*OMe, vitreous needles, m. p. 191°. 
Bromine when added to a solution of dehydrodypnopinacolin in 
carbon disulphide gives bromodehydrodypnopinacolin, Cs,.H.,0Br, 
m. p. 201—202°. This bromo-derivative is not attacked by acetic 
acid saturated with hydrogen bromide, but it is reduced in 
alcoholic solution by sodium amalgam, giving an alcohol, 
C.,H,,0, m. p. 177—178°, isomeric with the above alcohol. It is 
not acted on by acetic acid or acetic anhydride, but with acetyl 
chloride gives a chloride, Cy.H,,Cl, silky needles, m. p. 194°, from 


i. 480 ABSTRACTS OF CHEMICAL PAPERS. 


which ethyl alcohol regenerates the original alcohol, whilst methy] 
alcohol gives a methyl ether, CygH,,"OMe, m. p. 189°. 
Dehydro-luteo-dypnopinacolin behaves in a similar manner to 
its isomeride towards acetic acid saturated with hydrogen bromide, 
giving an alcohol, Cy.H,,0, vitreous needles, m. p. 187° (corr.), 
isomeric with the above two alcohols, and giving with acety] 
chloride a chloride, C,,H,;Cl, m. p. 217°. With ethyl alcohol, on 
boiling, this chloride gives its parent alcohol, but with methy| 
alcohol no definite product can be isolated. When brominated in 
carbon disulphide solution, dehydroluteodypnopinacolin yielded a 
bromo-derivative, Cyz,5H.,OBr, m. p. 196—197°. This bromo-com- 
pound, unlike its isomeride described above, loses its bromine when 
heated with alcoholic potassium hydroxide. The bromine is also 
very slowly removed in this case by prolonged boiling with alcohol 
alone. W. G. 


Benzyl Benzoate. Tue Kart or Berketey (T., 1916, 109, 
522—523).—See this vol., ii, 388. 


Active Cinnamic Acids. Emit Ertenmeyer (Biochem. Zeitsch., 
1916, 137—-164).—-A reply to various criticisms on the author's 
contention that the cinnamic acid obtained by heating this acid 
with tartaric acid is an optically active form. Analyses of a large 
number of preparations are given, together with their optical 
rotations. It is claimed that the admixture of possible optically 


active impurities, such as tartaric acid and the mono- or di- 
cinnamates of this acid, derived as a result of the method 
employed in the preparation, could be detected as a result of the 
analyses if they were present in sufficient amounts to impart to 
cinnamic acid the optical rotation actually measured. 8. B. S. 


Preparation of Hydroxytriarylmethanecarboxylic Acids. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P., 290601; from 
J. Soc. Chem. Ind., 1916, 35, 530. Compare this vol., i, 145).— 
Instead of an aromatic aldehyde as prescribed in the chief patent 
(D.R.-P., 286433), the corresponding benzal haloid or a nucleus- 
substitution product may be used. G. F. M. 


The Structure of the Campholenic Acids. J. R. N. vay 
KRreEGTEN (Rec. trav. chim., 1916, 36, 64—79).—Further evidence 
is adduced in favour of the recognised formule for a- and 
B-campholenic acids. These acids were readily hydrogenated by 
passing their vapours, mixed with an excess of pure, dry 
hydrogen, over reduced nickel at 200°, the crude product being 
purified in each case by conversion into its amide. a-Campholenic 
acid under such conditions yielded a-dihydrocampholenamide, 
m. p. 150°5° (corr.), b. p. 161—171°/13 mm., [a]}? + 26°26’, which 
when warmed with alcoholic potassium hydroxide gave the free 
acid, an oily liquid, b. p. 143—144°/12 mm., Dj** 0°9801, 
D?” 0°9773, np 1°46058, [a] +24°59’, giving an ethyl ester, 
b. p. 112—113°/14 mm., Dj** 0°9276, nF* 1°44533, [a]? + 21°49’, 
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and an amilide, m. p. 128—129° (corr.). The values of these 
physical constants are not in agreement with those obtained by 
Mahla and Tiemann (compare A., 1900, i, 507) for their dihydro- 
campholenic acid and its derivatives, which are said to be 
a-compounds. 

r-B-Dihydrocampholenamide, similarly prepared, has m. p. 
157° (corr.), and gives the free acid, b. p. 136—137°/10 mm., 
Di°* 0°9813, Di®* 0°9767, n° 145992, which yields an ethyl ester, 
b. p. 1119/13 mm., DiS* 0°9253, nF* 1°44371, and an anilide, small 
needles, m. p. 134—134°5° (corr.). 

r-B-Dihydrocampholenic acid, on treatment with phosphorus 
pentachloride, followed by the addition of bromine, gave when the 
product was poured into cold alcohol ethyl a-bromo-B-dihydro- 
campholenate, b. p. 125—130°/10 mm., which when heated with 
an equal weight of quinoline at 200° under reflux gave ethyl 
BAl-campholenate, b. p. 110—115°/12 mm.; this on saponifica- 
tion yielded r-BA'-campholenic acid, CgH,,;CH-CO,H, m. p. 
94°5—95°5° (corr.). This acid when dissolved in dilute potassium 
hydroxide and gently warmed with 5% potassium permanganate 
solution gave 1:1:2-trimethyleyclopentan-3-one, identical with 
that prepared by Noyes (compare A., 1900, i, 202) from a-hydroxy- 
dihydrozsolauronolic acid and from aBf-trimethyladipic acid, It 
gave a semicarbazone, m. p. 221°5—222°. The identity of these 
two ketones establishes the position of the methyl groups in the 
original B-campholenic acid. W. G. 


Anhydrides of Tyrosine. F. Graziani (Atti R. Accad. Lincei, 
1916, [vj], 25, i, 509515. Compare A., 1915, i, 781, 869).- 
When tyrosine is heated with glycerol to 180° in about an hour, 
and maintained at 180—190° until complete solution of the 
tyrosine occurs, two compounds result: (1) A crystalline 
anhydride, (CgH,O.N),, which separates from alcohol in slender, 
silky, white needles, beginning to turn brown at 260°, m. p. 
278—-279° (uncorr.). It yields tyrosine on hydrolysis with 
hydrochloric acid (D 1°10), and appears to be a cyclic anhydride, 
since its aqueous solution is not coloured blue when boiled with 
precipitated cupric oxide. With Millon’s reagent, it gives a red 
coloration. (2) An isomeric anhydride, which is obtained as a 
dirty white, amorphous powder, turns brown at 270°, m. p. 279°, 
gives a red coloration with Millon’s reagent, and yields tyrosine on 
hydrolysis. When boiled with diphenylmethane, the insoluble, 
amorphous anhydride is almost completely converted into the 
soluble, crystalline form. To a small extent the reverse change 
occurs on crystallisation from alcohol. a. a. & 


o-Benzoylbenzoyl Chloride. H. C. Marrin (J. Amer. Chem. 
Soc., 1916, 38, 1142—1144).—o-Benzoylbenzoyl chloride has m. p. 
59—60°, and not 70° as stated by earlier investigators, and 
whether prepared from the acid by the action of phosphorus 
pentachloride or by that of thionyl chloride, the same product is 
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obtained. Meyer (A., 1904, i, 747) obtained by the latter method 
a viscous oil, which he regarded as an isomeride of the crystalline 
form. 

o-Benzoylbenzonitrile, COPh’C,H,CN, m. p. 70°, prepared by 
the action of mercuric cyanide or anhydrous hydrogen cyanide 
on o-benzoylbenzoyl chloride, forms white crystals. The same pro- 
duct is obtained whether the chloride has been prepared with 
phosphorus pentachloride or with thionyl chloride. 

These results do not show any evidence of a need for tauto- 
meric formule for o-benzoylbenzoic acid (compare Meyer, Joe. cit., 
and Haller and Guyot, A., 1900, i, 170; 1901, i, 146). E. G. 


The Phenylsuccinic Acid Series. III. The Optically Active 
Phenylsuccinic Acids and their Derivatives. Henry Wren 
and Howett Wituiams (T., 1916, 109, 572—581. Compare A., 
1915, i, 406, 1061).—It was unexpectedly found that d-diphenyl- 
succinic acid is not appreciably racemised by aqueous potassium 
hydroxide at 100°. As this may or may not be traceable to the 
presence of two asymmetric carbon atoms in the molecule, a nearly 
related acid with only one such carbon atom, namely, d-pheny!- 
succinic acid, has been examined. The active acids and their 
esters and anhydrides are found to be remarkably similar to the 
diphenyl compounds in their behaviour. 

Racemic phenylsuccinic acid was resolved by means of brucine. 
It was found that the salts were somewhat hydrolysed by water, 
so for large-scale operations alcohol was used as a solvent. The 
mixed salts were fractionally crystallised from alcohol, from which 
the salt of the lacid separated first. d-Phenylsuccinie acid was 
obtained pure by recrystallisation from water,in granular aggre- 
gates or well-defined prisms, m. p. 173—174°, [a]i? +173°3° in 
acetone, +148°3° in alcohol, +174°2° in ethyl acetate, whilst the 
lacid had m. p. 173—174°, [a]? —173°3° in acetone and 
{a]° —147°1° in methyl alcohol.. The d-acid was found to suffer 
partial change into the anhydride when kept for a short time at 
its m. p., both the residual acid and the anhydride being almost 
completely racemised. Scarcely any racemisation occurred under 
treatment with aqueous potassium hydroxide at 100°. 

Methyl d-phenylsuccinate was obtained by the action of sul- 
phuric acid and methyl alcohol as a slightly viscous liquid, b. p. 
161—162°/16 mm., [a]}} +142°2° in acetone (other solvents were 
also used); the r-phenylsuccinate crystallised in clusters of prisms, 
m. p. 57°5—58'5°. Ethyl d-phenylsuccinate was prepared in the 
presence of hydrogen chloride, as an oil, b. p. 166°/13 mm., 
{al} +103°4° in acetone; the r-ester had b. p. 160°/10 mm. The 
acids obtained on hydrolysis were considerably racemised. The 
anhydrides were obtained by cautiously warming the active acids 
with acetyl chloride; the d-form crystallised in long needles, m. p. 
83°5—84°5°, [a],°+100°9° in benzene; the /-form had the same 
m. p. and [a]i‘—100°9° in benzene. The active anhydrides were 
found to be more stable than the racemic anhydride in moist air 
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(compare Dehn and Thorpe, T., 1906, 89, 1884), but were readily 
hydrolysed, with slight racemisation, by boiling water. 


J.C. W. 


1-Chloroanthraquinone-2-carboxylic Acid. Fritz ULLMANN and 
Hans Bincer (Ber., 1916, 49, 732—749)—The method which 
proved to be successful in the conversion of 2-chloro-3-methyl- 
anthraquinone into 2-chloroanthraquinone-3-carboxylic acid (A., 
1914, i, 413) has now been applied to the oxidation of 1-chloro-2- 
methylanthraquinone, as offering the most economical process for 
the preparation of the desired acid. 1-Chloro-2-methylanthra- 
quinone was unknown at the commencement of the work, but has 
since been described by Hepp and co-workers (A., 1913, i, 374). 
It has been found that this can be obtained, at any rate suffici- 
ently pure for the present purpose, by chlorinating 2-methy]l- 
anthraquinone by means of sulphuryl chloride and iodine in nitro- 
benzene solution. 

The desired acid can be prepared from the nitrile. 1-Chloro- 


anthraquinone-2-nitrile, CH<CY>C,H.CI-CN, is obtained, with 
q 6**4 a8) 6**2 


difficulty, from the corresponding amine, as a pale yellow, crystal- 
line powder, m. p. 248°5° (corr.), and hydrolysed by boiling with 
about 85% sulphuric acid. 

For the chlorination of 2-methylanthraquinone, the dry sub- 
stance (40 grams) was heated with iodine (4 grams), sulphuryl 
chloride (60 c.c.), and nitrobenzene (100 c.c.) at 100° for some 
hours. The yield of crude product was about 83%, but about 6% 
of it was apparently the w-chloromethylanthraquinone, for an 
amount of hydrogen chloride equivalent to this was obtained by 
heating the substance with concentrated sulphuric acid. The 
crude material can only be purified by preparing derivatives. 
On boiling with aqueous alcoholic potassium sulphide, it yielded 
2: 2/-dimethyldianthraquinonyl 1 :1/-disulphide, m. p. 247° (Gatter- 
mann, A., 1912, i, 999), and this was oxidised by concentrated 
nitric acid to 2-methylanthraquinone-l-sulphonic acid (sodium 
salt). A solution of this in concentrated hydrochloric acid yielded 
pure 1-chloro-2-methylanthraquinone when boiled with sodium 
chlorate. The position of the chlorine atom was proved by boil- 
ing the compound with naphthalene and copper powder, whereby 
2:2/-dimethyl-1:1/-dianthraquinonyl (Scholl, A., 1907, i, 540) 
resulted. 

1-Chloro-2-methylanthraquinone was treated with many agents 
which attack chlorine. With ptoluenesulphonamide, potassium 
acetate, and a trace of copper acetate in boiling nitrobenzene, it 
yielded 1-p-toluenesulphonylamino-2-methylanthraquinone, 


C5H,<po>CsHyMe-NH-SO, C,H, 
bundles of short, yellow prisms, m. p. 218° (corr.), from which 
l-amino-2-methylanthraquinone was obtained by hydrolysis with 


concentrated sulphuric acid, in glistening, red crystals, m. p. 205° 
(corr.). 1-Amnilino-2-methylanthraquinone, glistening, reddish- 
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violet needles, m. p. 229°5° (corr.), and 1-phenoxy-2-methylanthra- 
quinone, stout, yellow crystals, m. p. 190° (corr.), were obtained by 
condensing the chloro-derivative with aniline and _ phenol 
respectively. 

1-Chloro-2-dibromomethylanthraquinone was obtained by the 
action of bromine in nitrobenzene at 170°, in pale yellow needles, 
m. p. 179° (corr.), and converted into 1-chloro-2-aldehydoanthra- 


quinone, CpH, <p> CyHaCl-CHO, by the action of concentrated 


sulphuric acid at 130—135°. The aldehyde crystallised in yellow 
needles, m. p. 198°5° (corr.), and yielded a phenylhydrazone, 
reddish-violet, microscopic needles, m. p. 269° (corr., decomp.), 
and an oxime, glistening, yellow leaflets, m. p. 232° (corr., 
decomp.). Oxidation to the acid was effected by means of sodium 
dichromate and glacial acetic acid. In all the stages the yields 

were excellent. 
1-Chloroanthraquinone-2-carborylic acid crystallised in pale 
yellow needles, m. p. 272° (corr.), and the methyl ester in pale 
yellow leaflets, m. p. 161°5° (corr.). The acid gave l-amino- and 
l-anilino-anthraquinone-2-carboxylic acids (Scholl, Monatsh., 1913, 
34, 1020) on condensation with the 


_NH required bases. When §#-naphthyl- 


. 
A\A\/A™\—co—/ amine was applied in the same way, 


the 1-B-naphthylaminoanthraquinone- 


‘ote “tad AN/ carboxylic acid, dark violet needles, 


m. p. 261°5° (corr.), was also accom- 

a panied by 5! : 6/-phthaloyl-3 : 4- 

naphthacridone (annexed formula), 

which was obtained quantitatively by heating the former with acetic 

anhydride or acetyl chloride in nitrobenzene. The latter crystal- 

lised in brilliant red needles, m. p. 405°, and was insoluble in 
pyridine. J. C. W. 


Hydroxyphenylmaleic Anhydride. J. Boucautr (Compt. rend., 
1916, 162, 760—762. Compare A., 1914, i, 839).—Hydrozry- 
phenylmaleie anhydride, ‘ier is readily obtained by dis- 
solving a-cyanophenylpyruvic ester in cold concentrated sulphuric 
acid, pouring this solution into cold acetic acid, and slowly adding 
an equal volume of cold water. It crystallises from benzene in 
long needles, m. p. 100°, containing 1H,O. When dried at a low 
temperature, it loses this water and then has m. p. 163°. It is not 
stable in the presence of water, and decomposes slowly in the cold, 
rapidly on heating, giving phenylpyruvic acid and carbon dioxide. 
When heated at 100° with an alcohol, hydroxyphenylmaleic an- 
hydride gives the corresponding ester of phenylpyruvic acid. These 
esters give sodium bisulphite compounds, and thus can be easily 
purified. They are unstable in the air, but their semicarbazones 
are quite stable. 

Methyl phenylpyruvate semicarbazone has m. p. 196°. 

Ethyl phenyl pyruvate semicarbazone has m. p. 167°. 
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Allyl phenylpyruvate semicarbazone has m. p. 145°. 

cycloHexyl phenylpyruvate semicarbazone has m. p. 145°. 

Hydroxyphenylmaleic anhydride readily combines with amines 
and then carbon dioxide is given off rapidly in the cold, instantly 
om warming, and the products vary according as the amine is 
primary, secondary, or tertiary. Primary and secondary amines 
give substituted amides of phenylpyruvic acid. Aniline gives the 
anilide, m. p. 126°, B-naphthylamine the B-naphthylamide, m. p. 
143°, and piperidine the piperidide, m. p. 58°, of phenylpyruvic 
acid. Tertiary amines give salts of phenylpyruvic acid. Thus 
pyridine gives pyridine phenylpyruvate, which is decomposed by 
dilute mineral acids. Ammonia gives phenylpyruvamide, m. p. 


190°. W. G. 


Diphenyldipyruvic Acid. (Mlle.) R. Hemmerté (Compt. rend., 
1916, 162, 758—760).—Phenylpyruvic acid or its ester condenses 
by aldolisation in the presence of dilute alkalis to give diphenyl- 
dipyruvie acid, CH,Ph-C(OH)(CO,H)-CHPh-CO-CO,H, m. p. 194° 
(decomp.). When boiled with an aqueous solution of sodium acetate 
this acid is decomposed, giving carbon dioxide and a-keto-8-phenyl- 
y-benzylbutyrolactone, m. p. 171°. If in the original condensation 
potassium hydrogen carbonate is the alkali used, the methyl and 
ethyl esters of phenylpyruvic acid give respectively the methyl and 
ethyl esters of a-keto-B-phenyl-y-benzylbutyrolactone-y-carborylic 


acid, 109-0 ><, % » These esters have respectively m. p. 


160° and 140°. By passage through the enolic form they possess 
the property of yielding salts and ethers of the type 
oe ZCPh CH,Ph 

ORC<K9.0>C<CO,'R * 
The derivatives where R is an ethyl group and R’ a methyl or an 
ethyl group, have m. p. respectively 80° and 54°. Where R is a 
methyl group and R/ a methyl group the compownd has m. p. 84°. 
Where R is methyl and R’ an ethyl group, the compound has not 
yet been obtained in a crystalline state. These ethers, when treated 
with hydrochloric acid in acetic acid solution, lose their carboxyl 
group, and yield the corresponding ethers of a-lhydroxy-8-phenyl- 
y-benzylbutyrolactone. 


An Oxidation Product of Gallic Acid. Hanns BLeuLer and 
ArtHUR GeorGE Perkin (T., 1916, 109, 529—543).—The oxida- 
tion of gallic acid by means of arsenic acid in sulphuric acid solu- 
tion at temperatures above 100° has been investigated in the 
expectation of obtaining ceruleo-ellagic acid (T., 1911, 99, 1442). 
A new colouring matter, “ flavogallol,”’ has been isolated, in addi- 
tion to ceeruleo-ellagic and flavogallic acids. 

Flavogallol, C,HgOy,4H,O, forms hair-like, canary-yellow 
needles, which decompose without melting at high temperatures, 
and have considerable tinctoriat properties. It forms an orange- 
coloured, crystalline fripotassium salt; an anhydrosulphate, 
C,,H,0,,,H,SO,, as a glistening mass of orange-yellow prisms; a 
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hexa-acetate, faintly yellow, small, prismatic needles, m. p. 
278—280° (decomp.); a hexabenzoate, small, canary-yellow prisms 
from benzoic anhydride, m. p. 326—328°; and an _ anilide, 
C,,H,;0,,;,NHPh, yellow needles, m. p. above 345°. 

When acetylflavogallol is hydrolysed by the ethyl acetate 
method, the residual alcoholic liquid, on diluting with water, 
deposits ethyl flavogallonate, C,3;H,,0,3, which crystallises in 
faintly yellow needles, m. p. above 300°, and forms an acetyl 
compound, Cs7H,,0.), m. p. 214°. The similar methyl acetylflavo- 
gallonate, CsgHog029, forms small, prismatic needles, m. p. 
181—183°. When flavogallol is added to boiling 30% potassium 
hydroxide containing a little alcohol the solution becomes pale and 
then hydrochloric acid precipitates flavogallonic acid, Cy,H4903, in 
pale grey needles, m. p. above 300°. Acetic anhydride or concen- 
trated sulphuric acid in the presence of acetic acid effect the 
re-formation of the lactone group. Alkalis and alcohol are not the 
only substances which open the lactone ring in acetylflavogallol or 
flavogallol, for boiling acetic acid is found to act in the same way. 
This behaviour of alcohol and acetic acid caused much confusion 
at first, when they were used as possible crystallising agents. 
Flavogallonic acid, or flavogallol itself, is converted into flavo- 
gallone, Cy>H,yO,;, on boiling with 50% potassium hydroxide for a 
few minutes. This is colourless, melts at above 340°, gives a pure 
blue solution with alcoholic ferric chloride, and yields an acetate, 
Cy,H.,O;9, leaflets, m. p. 257—-259°. 

The methylation of flavogallol by means of methyl sulphate was 
investigated. The product was boiled with 5% alcoholic potassium 
hydroxide to hydrolyse any esters, and then two isomeric acids 
were isolated, one being less soluble than the other in alcohol. This 
was recognised as an acid of the constitution 

C,,H,O(OMe),,(CO,H), ; 

it crystallised in colourless prisms, m. p. 206—208°, formed a 
dimethyl ester in large plates, m. p. 128—130°, and when heated 
with concentrated alcoholic potassium hydroxide at 175° it was 
converted into the acid, OH*C,,H,O(OMe),(CO,H),,H.O, glistening 
leaflets, m. p. 183—-184°. The more soluble isomeric acid, m. p. 
238—240°, crystallised in large prisms with 1C,H,*OH, and gave a 
dimethyl ester, Cy9H,0,,(CO,Me),, in large, prismatic needles, 
m. p. 86—87°. 

Except in being yellow, forming an oxonium sulphate, and 

possessing strong tinctorial properties towards mordants, flavo- 
gallol is in many respects similar 
OH O OH to ellagic acid. The annexed 
P ‘thie ditt, J formula is devised for flavo- 
on pOoo- oa gallol, but cannot be regarded as 
A O- oe \é \ F aes satisfactory until the above 
methylation is more completely 

elucidated. 

The oxidation of hexahydroxybenzophenone was also cursorily 
examined. This compound (D.R.-P. 49149) is readily obtained by 
heating gallic acid (1 part), pyrogallol (1 part), and zine chloride 
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(3 parts) at 120°. It forms faintly yellow needles, m. p. 272—273°, 
and yields an acetate, C,;H..0;,, m. p. 132°. 

It was also found that acetyl groups can very generally be dis- 
placed by benzoyl groups, by heating the compound with benzoic 
anhydride. J.C. W. 


3-Phenanthrol-4-aldehyde. Jonn Watrer Smita (T., 1916, 
109, 568—570).—3-Phenanthrol (Werner, A., 1902, i, 437) was 
condensed with hydrogen cyanide under the influence of aluminium 
chloride, and then converted into 3-phenanthrol-4-aldehyde, 

;H,90., which crystallised in slender, lemon-yellow needles, m. p. 
98°, b. p. 163—165°/Gaede pump. The production of a green 
coloration with ferric chloride, a coumarin with acetic anhydride 
and sodium acetate, and the conversion of the substance into 
morphol indicate the given constitution. 3-Hydroxyphenanthryl- 
ideneaniline, C,,H,,ON, was obtained in orange-yellow crystals, 
m. p. 117—118°. J. C. W. 


Action of Cyanogen and its Haloids on Mixed Organo- 
magnesium Derivatives. New Methods of Synthesis of 
Nitriles and Ketones. New Method of Introduction of a 
Halogen into an Organic Molecule. V. Gricnarp, E. Beer, 
and Cu. Courtot (Ann. Chim., 1915, [ix], 8, 28—57)—A more 
detailed account of work already published (A., 1911, i, 193, 292; 
1912, i, 250, 623; 1914, i, 391, 945; 1915, i, 872). W. G. 


A Method for the Conversion of cycloHexanones into cyclo- 
Pentanones. O. Watiacn, Matuitpe GerHArpT, and W. JEssEN 
(Chem. Zentr., 1916, i, 365—369; from Nachr. K. Ges. Wiss. 
Géttingen, 1915, 244—263).—Many cyclohexanones can be con- 
verted into cyclopentanones by introducing bromine atoms 
into suitable positions in the ring, and treating the dibromo- 
derivatives thus formed with potassium hydroxide. cycloHexanone 
was brominated in acetic acid solution, and the dibromide obtained 
shaken with dilute aqueous potassium hydroxide at ordinary tem- 
peratures for an hour. From the filtered and acidified reaction 
mixture a compound, C,H,O, (semicarbazone, m. p. 230°), probably 
representing the intermediate product formulated below, is isolated 
by steam distillation. By the evaporation of the alkaline filtrate 
with potassium hydroxide the 1-hydrozxy-1-carbozylic acid, C,H Os, 
m. p. 103—104°, is obtained in needles, and this on distillation with 
lead peroxide and sulphuric acid’ decomposes into cyclopentanone 
and carbon dioxide. A dihenzylidene derivative, m. p. 191°, and a 
semicarbazone, m. p. 209—210° (216—217° by rapid heating), were 
prepared. The course of the reaction is as follows: 


Br OH OH 
ee We RE a 
< So >< S00. 


OH 
ho /\SCO,H. 
ae << eet to 
Br OH 


By a similar series of reactions methyleyclohexan-2-one gives a 
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dibromide, C,H,OBr,, m. p. 42—43°, an intermediate product, 
C,H,,0., of the annexed probable constitution, m. p. 
Me 62—63°, possessing strong reducing properties, and 
4 No giving a violet-black coloration with ferric chloride, and 
\_ f°” a semicarbazone, m, p. 174—175°, and on treatment 
OH with potassium hydroxide a 2-hydrovxy-acid, 
C,H,.03,}H,0, 
m. p. 74—75°. The latter on distillation with lead peroxide and 
sulphuric acid is converted into 1-methylcyclopentan-2-one, b. p. 
140°. So also 1-methyleyclopentan-3-one is obtained both from 
1-methyleyc/ohexan-3-one and 1-methyleyclohexan-4-one. The inter- 
mediate products in the former conversion have not yet been 
worked out; in the latter case the a-hydroxy-carboxylic acid, 
C;H,.03, m. p. 99—100°, is isolated, and on distillation with lead 
peroxide, etc., as before, inactive methyleyclopentan-3-one _ is 
obtained. The acid would be expected to be 3-hydroxy-l-methy]- 
cyclopentane-3-carboxylic acid, but it was not identical with that 
synthesised from i-methylcyclopentan-3-one through its cyanohydrin. 
1 :3-Dimethyleyclohexan-5-one gives two isomeric dibromides, 
C.H,,OBr,, m. p. 163—164° and 60—61° respectively. By treat- 
ment with alkali a compound, C,H,,0., m. p. 71—72°, is obtained. 
It gives an intense coloration with ferric chloride, is strongly reduc- 
ing, and on heating with alkali in an autoclave at 140° gives the 
hydroxy-acid, C,H,,03, m. p. 92—93°, which on distillation with 
lead peroxide and sulphuric acid loses carbon dioxide and yields 
1 :3-dimethylcyclopentan-2-one, C;H,,0, b. p. 152—154°, D" 
0°8950, n, 1°4330, semicarbazone, m. p. 165—166°. From 1:3:3- 
trimethyleyclohexan-5-one the following compounds are obtained: 
dibromide, C,H,,OBr,, m. p. 90°, a strongly reducing intermediate 
product, Co>H,40., m. p. 89—90°; a hydroxy-acid, CyH,O3, crystal- 
lising from water in leaflets and melting at 88—89°, and finally 
by treatment of the latter with lead peroxide and sulphuric acid 
1 :3:3-trimethyleyclopentan-5-one, CgH,,0, b. p. 159°5—161°, D'* 
0°8785, mn, 1°4330. This ketone has a strong peppermint-like 
odour, gives a semicarbazone, m. p. 171—173°5°, and on oxidation 
with chromic acid a keto-acid, C,H,,0O, (semicarbazone, m. p. 
168—169°). 

Menthone is converted into dihydrocamphorphorone by treat- 
ment of its crystalline dibromide with 4% potassium hydroxide, 
whereby a mixture of two isomerides, C,,H,,O., is produced. They 
are separated by steam distillation and fractional crystallisation 
into an a-compound, C,,>H,0,,.m. p. 82—83°, b. p. 233—234°, 
erystallising in needles or prisms, and a B-compound, C,,H,,0., 
m. p. 36—38°, and more soluble in both alcohol and sodium hydr- 
oxide than the a-modification. Both compounds have reducing 
properties, and on heating with potassium hydroxide at 140° are 
converted into 1-methyl-3-isopropyl-2-hydroxycyclopentane-2-carb- 
orylic acid, CyH,0,, m. p. 100—101°. This on distillation in 
steam of its potassium salt with excess of permanganate in acid 
solution is decomposed into the pentacyclic ketone, dihydrocamphor- 
phorone (1-methyl-3-isopropylcyclopentan-2-one), b. p. 184—185°, 
D® 0°890, n, 1°4410, semicarbazone, m. p. 198—199°. The ketonic 
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acid obtained by the oxidation of the ketone gives a semicarbazone, 
m. p. 163°, and an oxime, m. p. 75—76°. 

Tetrahydrocarvone (carvomenthone) gives an active dibromide, 
C,)H,gOBr,, m. p. 80—81°, and an inactive dibromide, C,yH,,OBr,, 
m. p. 66—67°. Both these compounds give the same transforma- 
tion products as the menthone dibromide above. 1-Methy]-3-iso- 
propyleyclohexan-5-one gives a mixture on bromination, from which 
only the a-dibromide was isolated in a pure condition, m. p. 
133—134°. The mixed bromides on shaking with aqueous potass- 
ium hydroxide give a transformation product of the B-dibromide 
only, the a-compound remaining unchanged. This intermediate 
compound, C,H 0x, is isolated by steam distillation of the acidified 
solution, has m. p. 47—-48°, and becomes oily on keeping. From the 
acidified liquid an acid, C,yH,,O,, is also isolated by extraction with 
ether in glittering leaflets, m. p. 148—149°. It is probably a 
dihydroxy-acid derived from a tribromide by-product. The inter- 
mediate compound, m. p. 47—48°, is converted by potassium hydr- 
oxide at 140° into the a-hydroxy-acid, C,yH,,03, which on warming 
with lead peroxide and sulphuric acid is transformed with loss of 
carbon dioxide into 1-methyl-3-isopropylcyclopentan-5-one, CyH,,O0, 
b. p. 191—192°, D'®© 0°8881, m, 1°4430, semicarbazone, m. p. 
150—-151°, oxime, m. p. 91—92°. All three ketones derived from 


1-methyl-3-sopropyleyc/opentane are now accordingly known. 
G. F. M. 


Derivatives of 1:2:3:4-Tetrahydroxybenzene. G. Bar- 
GELLINI (Gazzetta, 1916, 46, i, 249—255).—By means of the action 
of persulphates on phenols in alkaline solution, which has been 
used to transform derivatives of resorcinol into those of hydroxy- 
quinol (Bargellini and Aureli, A., 1911, i, 855; Bargellini, A., 1913, 
i, 460), and to introduce a new phenolic hydroxy] into the coumarin 
molecule (Bargellini and Monti, A., 1915, i, 84), the author has 
prepared various derivatives of 1:2:3:4-tetrahydroxybenzene from 
derivatives of pyrogallol containing a free hydroxyl group. The 
new group enters in the para-position to the hydroxyl already 
present, when such para-position is free. 

2 :5-Dihydroxy-3 :4-dimethoxyacetophenone, 

COMe:C,H(OH),(OMe),, 
obtained by treatment of 2-hydroxy-3 :4-dimethoxyacetophenone 
with potassium persulphate in presence of potassium hydroxide and 
ferrous sulphate, forms yellow needles, m. p. 119—121°, and gives 
a yellow solution in concentrated sulphuric acid. 
2:5-Dihydrozxy-3 : 4-dimethoxybenzophenone, 
COPh-C,H(OH),(OMe),, 
similarly prepared from 2-hydroxy-3 : 4-dimethoxybenzophenone, 
forms small, ochre-yellow, prismatic crystals, 
m. p. 140—142°, and dissolves in concentrated 


/\-CH:CH 10—142°, 21 
a. sulphuric acid, giving a yellow solution. 
\ 70-00 7:8-Dimethoxrycoumarin (annexed formula), 
prepared by the action of methyl sulphate on 
a solution of daphnetin in dilute aqueous 
potassium hydroxide, forms white needles, m. p. 119—121°. 
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\ 6-Hydroxy -7 :8-dimethoxycoumarin  (an- 
on -CH:CH nexed formula), prepared by the action of 
OMe. I~p-dy potassium persulphate on 7 :8-dimethoxy- 

fe coumarin in alkaline solution, forms yellow 


UMe needles, m. p. 184°. a. Ee P. 


Photochemical Reduction of Benzophenone by Lactic Acid. 
W. D. Conen (Chem. Weekblad, 1916, 13, 596—597).—In presence 
of direct sunlight a mixture of benzophenone and lactic acid is 
converted into benzpinacone, acetaldehyde, and carbon dioxide. 
The author assumes that the lactic acid is first oxidised to 
CH,*CO-CO,H, which at once decomposes into the aldehyde and 
carbon dioxide. A. J. W. 


Unsaturated Compounds in Organic Chemistry. I. Be- 
haviour of Phenyl Cinnamylidenemethyl Ketone. Micne.r 
Giva (Gazzetta, 1916, 46, i, 289—297).—The equilibrium curves 
of various binary mixtures containing phenyl cinnamylidenemethy| 
ketone have been studied, and the action of bromine on the ketone 
investigated. The phenyl tribromodihydrocinnamylidenemethy] 
ketone described by Staudinger (Chem. Zentr., 1903, 74, ii, 944) 
appears to be a mixture of the di- and tetra-bromo-compounds, 
which are obtained by the author. 

Phenyl tetrabromodihydrocinnamylidenemethyl ketone, 

C,,H,,OBr,, 
forms white needles melting at 176° to a green liquid, which 
immediately decomposes ; with concentrated sulphuric acid it gives 
slowly a pale red coloration. 

Phenyl 3-methylstyryl ketone, CsHy,Me-CH:CH-COPh, prepared 
by treating an alcoholic solution of m-tolualdehyde and aceto- 
phenone with sodium hydroxide solution, forms pale yellow needles, 
m. p. 68—69°, and gives an orange-red coloration with concentrated 
sulphuric acid. Its dibromide, CSH,Me-CHBr-CHBr-COPh, forms 
white needles, m. p. 127—128°, and gives a pale yellow coloration 
with concentrated sulphuric acid. 

Phenyl cinnamylidenemethyl ketone (1 mol.) and 2:4 :6-trinitro- 
toluene (2 mols.) form an additive compound, which crystallises in 
shining, dark yellow laminz, m. p. 87°5°, and gives a dark red 
coloration with acetone and ammonia. With acenaphthene, phenyl 
cinnamylidenemethyl ketone forms no additive compound, the 
equilibrium curve exhibiting a eutectic point at about 67°. The 
systems composed of phenyl cinnamylidenemethyl ketone and 
(1) azobenzene and (2) 8-naphthyl ethyl ether form no additive 
compounds, but the existence of eutectics, m. p. about 55° and 
29°5° respectively, is indicated. z. my F. 

4-Nitrohydroxyketoperinaphthindene. E. CaLpreraro (Gaz- 
zetta, 1916, 46, i, 261—267. Compare A., 1915, i, 965).—6-Nitro- 

3-hydroxy-\-ketoperinaphthindene  (an- 
nexed formula), prepared by the con- 
densation of 4-nitronaphthalic anhy- 
dride (compare Graebe and Briones, A., 
1903, i, 408) with ethyl malonate in 
presence of fused zinc chloride, forms a 
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reddish-brown, crystalline crust, blackening without apparent 
decomposition at 300°; it dissolves in concentrated sulphuric acid, 
giving an intense yellow coloration. Its ethyl ether and acetyl 
derivative form hard, brownish-yellow, crystalline crusts, m. p. 
175—176° and 156—157° respectively. With benzaldehyde in 


presence of pyridine it condenses to the compound, 


{ S—co ae ie 
\ - \c-0H Ph:OZ i, F i ’ 
NO, . -c(oH)7 Nowou)-< st ), 


which forms a hard, shining, red, crystalline crust, m. p. 268—270° 

(decomp.). As is the case with dihydroxyketoperinaphthindenil- 

phenylmethane (compare Errera and Cuffaro, A., 1912, i, 273), treat- 

ment of this com- 

_CO Cu-7 > pound with alcohol 

Nec-ouph-c’ ee and sulphuric acid 

4 No 7 Sno, Tesults in the elimi- 

; \ 7° ~? nation of a molecule 

of water and forma- 

tion of the con- 

VU densation product 

(annexed formula), 

which crystallises in slender, yellow needles, not decomposing 
at 310°. 

6 - Nitro-2 : 3 -dihydroxy-1\-ketoperinaphthindene (annexed 
formula), obtained in very small yield 
when 6-nitro-3- hydroxy-1-ketoperi- 
naphthindene is treated with pheny]l- 
hydrazine in alcoholic solution, forms 
bright red flakes, turning brown at 
200°, m. p. 233° (decomp.), and 

reduces silver nitrate solution. 

The hydrate of 6-nitroperinaphthindantrione (annexed formula), 
obtained by treating with bromine 
water the crude product of the action 
of phenylhydrazine on the nitrohydroxy- 
ketone, forms an orange-yellow, crystal- 
line crust, and at temperatures above 
100° is converted into the reddish-brown 

6-nitroperinaphthindan-l : 2 :3-trione, NO,*CipHs<¢o> CO, m. p. 


210—212° (decomp.) ; the phenazine of the triketone, 


ee 84 | 
NO,"C,,H; Co-G:n > CoH 


NO, 


4 
+ 
Jf 
he 


*, 
o 
\ 
a 


forms deep yellow needles, m. p. 263—265°, and the carbamide, 
NO,CyH <p> c< B>co, a yellow, crystalline powder, turn- 
ing brown at about 230°, m. p. 266° (decomp.). =, ae e 
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Photochemical Reduction of a-Diketones. W. VD. Coney 
(Chem, Weekblad, 1916, 13, 590—595).—-Experiments on benzil 
and diacetyl in alcoholic solutaon have shown that exposure of 
such solutions to direct sunlight causes reduction of the ketone 
to pinacone and oxidation of the alcohol to aldehyde. The reaction 
is general for aromatic ketones and aliphatic a-diketones, but is not 
applicable to aliphatic monoketones. A. J. W. 


Constituents of Hssential Oils. Blemol, a Naturally- 
occurring Monocyclic Sesquiterpene Alcoho), C,,H,,O. F. W. 
SemMier and Furune Liao (Ber., 1916, 49, 794—798).—In an 
attempt to isolate elemicin from Manilla elemi oil, Schimmel & Co. 
obtained a solid which has now been examined. It was recognised 
as a sesquiterpene alcohol mixed with a little elemicin (A., 1908, i, 
557), which would be difficult to purify except by conversion into 
an ester of much higher b. p. The benzoate, b. p. 214—218°, 
10 mm., D*? 1°0287, », 1°5378, a, —6°, was obtained pure, and 
from this the alcohol, which is designated elemol, C,;H,,O, b. p. 
152—156°/17 mm., D*° 0°9411, n, 1°5030, a, —5°. This was dehy- 
drated by means of formic acid, sodium hydrogen sulphate, or 
zinc dust to elemene, C,;Ho,, b. p. 115—117°/10 mm., D*® 0°8797, 
ny 1°4971, which was reduced by catalytic means to hexahydro- 
elemene, Cy;Hg, b. p. 114—116°/10 mm., D*® 0°8450, n, 1°4621, 
{a], —4°8°. Elemol itself was also reduced by catalytic means to 
tetrahydroelemol, C,;HgO, b. p. 135—145°/11 mm., and this was 
dehydrated to tetrahydroelemene, b. p. 117—119°/10 mm., D** 
0°8659, n, 1°4760, a, —20°4°. The physical constants of the hydro- 
carbons indicated monocyclic sesquiterpenes mixed with a small 
amount of dicyclic sesquiterpenes, the presence of which was prob- 
ably due to the unavoidable inversion which occurs during the 
dehydration of sesquiterpene alcohols. The compounds could not 
be reduced by means of sodium and alcohol, so they contained no 
conjugated double linkings. Elemol is the first monocyclic sesqui- 
terpene alcohol to be found in nature or to be obtained artificially. 

J. C. W. 


The Autoxidation of Colophony. W. Faurion (Chem. 
Zentr., 1916, i, 335; from Chem. Rev. Fett-Harz-Ind., 1915, 22, 
97—-98).—-The author characterises the hypothesis of Paul (A., 
1915, i, 828, 829, 1066) on the formation of a-, B-, and y-pinic 
acids as baseless. G. F. M. 


Analyses of Two Resinous Masses used by the Incas of 
South America for Embalming their Dead. L. Revurtrer 
(Compt. rend., 1916, 162, 689—691).—The first mass analysed 
was found to consist of a mixture of an essence containing menthol, 
Tolu balsam, of resinous substances not characterised, and, in 
addition, mucilage of saponins, alkaloids not characterised, and 
sodium chloride. The second mass contained an essence with traces 
of menthol, Peru balsam, resins not defined, saponins, tannins and 
chlorides, sulphates and bromides of calcium, magnesium, 
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potassium, and sodium. The balsams, by reason of the cinnamic 
acid present, possess antiseptic and antiputrescent properties; the 
essences and the oleoresins keep off insects and their larve; the 
salt acts as a dehydrating agent, and the tannin closes the pores 
and prevents the penetration of air. W. G. 


The Galactosides of the Brain. IV. The Constitution of 
Phrenosin and Kerasin. Orro Rosenuetm (Biochem. J., 1916, 10, 
142—-159).—Phrenosin prepared from the brain by the pyridine 
method of the author is identical with Thudicum’s phrenosin and 
with substances described by other authors under the various 
names pseudo-cerebrin, cerebrin, cerebrone, and d-cerebrin. It is 
dextrorotatory, and furnishes on hydrolysis phrenosinic acid, 
C,;H;,O3, sphingosine, and galactose. Kerasin, on the other hand, 
is levorotatory, and yields on hydrolysis the same sugar and base 
as phrenosin, but the acid lignoceric, C,,H,.O,, instead of phreno- 
sinie acid. The following formula is suggested as representing the 
constitution of kerasin: 


C,,H,,*CH:CH-CH-CH(OH)-CH,*NH-CO-C,,H,, 
I 
O 
| . 
CH-[CH-OH],-CH-CH(OH)-CH,-OH 
a , 


S. B. S. 


The Glucosides of Digitalis Seeds and their Scission 
Products. H. Kiniani (Ber., 1916, 49, 701—721).—Several 
problems connected with the chemistry of digitalis products are 
dealt with. 

A more expeditious method of extracting German digitalis is 
described (compare A., 1911, i, 139). Besides digitonin and 
gitonin, a new glucoside, granules, m. p. 225—230°, has been 
isolated. 

An account of the purification of digitogenic acid from possible 
neutral admixtures is also given. Esters of this acid have been 
prepared, and it is found that by their formation three molecules 
of water are eliminated instead of two. Methyl digitogenate, 
Cop HygO7 (CogHyyOs+ 2MeOH—3H,O), forms long, stout columns, 
m. p. 137°, and the ethyl ester, C,.H;,07,}H,O, has m. p. 95—96°. 
These could not be hydrolysed again to the acids, and, unlike the 
acid, they did not yield oximes. Earlier oxidations of digitogenic 
acid did not succeed in degrading the molecule very much. An 
oxidation with chromic atid is now described which resulted in 
the formation of a tribasic acid, C,,H,,0,,H,O, which crystallises 
in nodules of stout needles, m. p. 215—-216° (decomp.), and does 
not reduce permanganate. 

Having accumulated some pure digitonin, the author has also 
examined the mixture of sugars left on hydrolysis. This has been 
assumed to contain d-galactose and dextrose, and, by some, a 
pentose. No pentose could be detected by the author. The syrup 
obtained would not crystallise. It was oxidised by bromine water 
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and separated into d-galactonic acid (as the Ca-salt), a syrup 
soluble in alcohol (50% of the original; yet to be examined), and 
a sticky mass, which was oxidised by oxalic acid. The acid thus 
obtained formed a phenylhydrazide, elongated tablets, m. p. 195° 
(decomp.); a calcium salt, (CgH,;0;),Ca,2H,O, stout columns; a 
barium salt, clusters of columns; a zine salt, nodules, with 3H,O; 
and a cadmium salt, flat columns, with 5H,O. In some respects 
it resembles d-gluconic acid, but the salts differ considerably (zinc 
gluconate has 2H,O and the cadmium salt is anhydrous). The 
acid does not, apparently, resemble any member of the series, but, 
strange to say, it yields d-saccharic acid on oxidation with nitric 


acid. J.C. W. 


The Bitter Principles of Hops. I. W. Wo6timer (Ber., 1916, 
49, 780—794).—A contribution to the chemistry of “ humulon” 
or ‘“‘a-hop-bitter acid” or “lupulic acid.” 

Humulon was prepared by repeated precipitation as the lead 
salt from a methyl-alcoholic extract of lupulin, and finally purified 
by means of a compound with o-phenylenediamine, 

Cy, H905,CgH,(N Ho)o, 

which separated as a voluminous precipitate of slender, yellow 
needles, m. p. 115—117°, on mixing alcoholic or benzene solutions 
of the components. The pure humulon had m. p. 65—66°5°, 
[a]> —212° in 96% alcohol, —232°2° in benzene, and was quite 
stable, odourless, and almost tasteless. It reduced ammoniacal 
silver oxide in the cold, and gave a deep reddish-violet colour with 
alcoholic ferric chloride. The presence in it of a ketonic, hydroxyl, 
or methoxyl group could not be proved, but the substance gave 
crystalline precipitates with salts of copper and lead, like a dibasic 
acid. 

Humulon was submitted to hydrolysis by means of aqueous- 
alcoholic sodium hydroxide, whereby isobutyraldehyde (semr- 
carbazone, m. p. 125—126°), acetic acid, an unsaturated acid, 
humulic acid, and a bitter resin (35—40% of the whole) were 
isolated. The unsaturated acid, C;H,)O., b. p. 105°/10 mm., gave 
characteristic zinc, cadmium, and silver salts. Humulic acid, 
C,;H.O,, was obtained by a similar hydrolysis by Lintner and 
Schnell (Zeitsch. ges. Brauw., 1904, 27, 668). It is unlikely that 
it is a real carboxylic acid, for although it gives a deep red colour 
with ferric chloride it is only feebly acidic. It contains a ketonic 
group (semicarbazone, slender needles, m. p. 175°), and therefore 
behaves as an enol. It is unsaturated, and may be reduced by 
palladium and hydrogen to dihydrohumulic acid, C,;H,,O,, flat 
needles and leaflets, m. p. 125—126° (phenylhydrazone, faintly 
yellow, short prisms, m. p. 133—134°). 

Humulon itself was also reduced by catalytic means, whereby 
three molecular proportions of hydrogen were absorbed and the 
compound suffered fission into B-methylbutane, b. p. 26°3—27°/ 
715 mm., and an acid, C,,H,,0;; thus C,H, 0; + 3H,=C,,.H 0, + 
C;H,.. The acid formed yellow crystals, m. p. 123—125°, when 
titrated behaved as a monobasic acid, and yielded a tetrabenzoate, 
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C,H O;Bz,, in colourless, flat prisms, m. p. 168°. Alkaline solutions 
of the acid very quickly absorbed oxygen and darkened in colour, 
whilst alcoholic solutions gave a dark blue coloration with lead 
acetate. A warm methyl-alcoholic solution was submitted to the 
action of a current of air, when a dihydroxyquinone, C\gHo.O;, was 
deposited in slender, red needles, m. p. 63—64°. This formed a lead 
salt, and condensed with o-phenylenediamine to give a dark red 
azine, CoH og03No, m. p. 109°. J.C. W. 


Reduction of Bixin. J. F. B. van Hasserr (Chem. Weekblad, 
1916, 18, 429—436)—Sodium hyposulphite reduces bixin to 
a-hydrobixin, red needles, m. p. about 200°; norbixin to a-hydro- 
norbizin, large, violet, infusible crystals; and methylbixin to 
a-hydromethylbizin, violet needles, m. p. 190—192°. Titanium 
sesquioxide converts bixin into B-hydrobizin, the crystals being 
red by transmitted light and light violet by reflected light; 
norbixin into B-hydronorbizin, red, infusible crystals; and methyl- 
bixin into B-hydromethylbizin, crystals, m. p. about 170°. The 
a- and B-hydrobixins are converted by zinc-dust into y-hydrobizin, 
yellow crystals, m. p. 207°. 


Bixio. I. J. Rinkxes and J. F. B. van Hassett (Chem. Weekblad, 
1916, 138, 436—442)—Experiments carried out to elucidate the 
constitution of bixin have shown that the ozonide of methylbixin 
is decomposed into certain products, partly by distillation and 


partly by the action of calcium carbonate. The compounds 
formed are formic acid; acetyl-y-butyrolactone, m. p. 60°5°; a 
liquid compound containing 28°4% of nitrogen, and yielding a 
semicarbazone, m. p. 249°; and a compound, C,H, 03, m. p. 85°. 
A. J. W. 


Theory of the Process of Dyeing. Paut Preirrer and Franz 
Wirrka (Chem. Zeit., 1916, 40, 357)—Further support is given, 
by experiments with pure amino-acids and polypeptides, to the 
theory of Nietzki, that the compounds of dyes with the silk or 
wool fibre are salts in which the amino-acids or proteins function 
either as acids or bases. Magenta solution decolorised by the 
addition of ammonia assumes again its red colour on the addition 
of glycine, glycylglycine, leucylglycine, etc., just as is the case on 
adding ammonium acetate, whereby the added acid is distributed 
between the ammonia and the magenta base, with the formation 
of the magenta salt of the amino-acid. On the other hand, salt 
formation occurs through the basic functions of the polypeptides, 
when a weak alcoholic solution of the quinonoid ethyl ester of 
tetrabromophenolphthalein becomes blue on the addition of 
glycine, etc., in the same way as the blue ammonium salt of the 
phenolphthalein derivative is produced on adding ammonium 
acetate to the above solution. The ability of polypeptides and 
also polyhydric alcohols to form molecular compounds with neutral 
salts may also account for the action of substantive dyes both on 
silk and wool and on cotton. G. F. M. 
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Autoxidatiun Accompanied by Opening of a Ring. K. von 
Auwers (Ber., 1916, 49, 820—827).—A specimen of 1 : 4-dimethy]- 
coumaran-2-one which had been stored in a corked bottle for some 
months was found to have changed almost entirely into 4-acetoxy- 
m-toluic acid (Anschiitz and Sieben, A., 1909, i, 730). This re- 
markable oxidation is assumed to be due to the addition of oxygen 
to the ethylene linking of the enolic form of the coumaranone, 
and is a good illustration of Engler’s theory of autoxidation (A., 
1913, i, 1200), thus: 


80H —C(OH)-0 OH 
SCMe +0, = C,;H,Me | | = C,H,Me , 
0 \o-CMe---O Node 


The oxidation was found to be much more rapid if the material 
was freely exposed to the air, and also proceeded when the bromine 
compound was exposed to moist air. Bromination also caused a 
still more profound change. A solution of dimethyleoumaranone 
in chloroform was slowly treated with its own weight of bromine 
at 0°, when bromo-p-cresotic acid, OH*C,H.MeBr-CO,H, gradually 
separated in glistening needles, m. p. 200—201°. 
4-Methyl-l-ethylcoumaranone was found to suffer a_ similar 
change, yielding 4-propoxy-m-toluic acid, CO,Et-C,;,H,Me*CO,H, in 
slender, lustrous needles, m. p. 139—140°, which was also prepared 
for comparison by acy'ating p-cresotic acid. J. C. W. 


Formation of Flavonols from Benzylidenecoumaranones. 
K. von Auwers (Ber., 1916, 49, 809—819).—It has already been 
shown (A.,.1914, i, 981) that the halogen-additive compounds of 
benzylidenecoumaranones are decomposed by alkalis in two ways, 
with the formation of monohalogenobenzylidene derivatives or 
flavonols, thus: 


OH <C5>CX-CHPbX —> O,H,<05>0:0PhX 


O—CPh 

Hi <o0-C-0H 
been recognised that various substituents influence the decomposi- 
tion in one direction or the other. This has now been investi- 
gated more closely, and it is found that ortho- or para-substituents 
in the benzene ring with regard to the oxygen atom of the 
coumarone ring considerably weaken the latter system, so that 
flavonols arise, whilst meta-substituents make this type of decom- 
position difficult. Substituents in the benzene nucleus of the 
benzylidene grouping also affect the decomposition ; two methoxy- 
groups or a nitro-group almost prevent the formation of flavonols. 

o-Tolyl chloroacetate, CsH,Me-O-CO-CH,Cl, was prepared from 
o-cresol and the acyl chloride as a colourless oil, b. p. 127—127°6°/ 
10 mm., and converted by treatment with aluminium chloride into 
3-chloroacetyl-o-cresol, OH-C,H,;Me°CO-CH,Cl, glistening, flat 
needles, m. p. 67°, volatile in superheated steam, and non-volatile 
5-chloroacetyl-o-cresol, m. p. 144—145°. The former was con- 


or C, Usually both reactions take place, but it has 
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densed to 6-methylcoumaran-2-one by boiling with alcoholic sodium 
acetate. It crystallised in stout, lustrous prisms, m. p. 88—89° 
(Stoermer and Bartsch, A., 1901, i, 94, gave m. p. 102°, which was 
probably due to an oversight). 1-Benzylidene-6-methylcowmaran- 
2-one, C,H,Me<(j9>C:CHPh, was prepared from this in long, 
pale yellow needles, m. p. 111°5—112°5°, and was converted into 
the dibromide, nacreous scales, m. p. 130—132°. On adding 
0°1N-sodium hydroxide (3 mols.) to a boiling, alcoholic solution 
of the latter, 4-methylflavonol, CH Mecho How was obtained 
in very slender needles, m. p. 181—182°, which yieided an acetate, 
long, thin needles, m. p. 161—162°, and exhibited strong blue 
fluorescence in concentrated sulphuric acid solution. 

s-m-Xylenyl chloroacetate, b. p. 146—147°/12 mm., readily con- 
densed on treatment with aluminium chloride directly to 3:5- 


dimethylcoumaran-2-one, C,H,Me,<tg>CH., which crystallised 


in lustrous, yellow needles, m. p. 75—76°, imparted a blue fluores- 
cence to water, and gave a deep red solution in concentrated 
sulphuric acid. It was converted into 1-benzylidene-3 : 5-dimethyl- 
coumaran-2-one, m. p. 171—172°, and this into the dibromide, 
lustrous prisms, m. p. 186°, which was almost entirely transformed - 
into the l-a-bromobenzylidene compound, 


C,H, Me;<p9>C:CPhBr, 


flat, glistening, yellow needles, m. p. 168°, on boiling with aqueous- 
alcoholic sodium hydroxide. The above benzylidenedimethyl- 
coumaranone was also chlorinated, and the compownd, 


C,HCIMe,<05 >CCI-CHPICI, 


m. p. 120°, having chlorine in either the ortho- or para-position 
with regard to oxygen, was found to yield some flavonol on boil- 
ing with alkali. 

The dibromide, m. p. 182°, of 1-pnitrobenzylidene-4-methyl- 
coumaran:2-one (Fries and Finck, A., 1909, i, 42) yielded 1-a- 
bromo-p-nitrobenzylidene-4-methylcoumaran-2-one, 


C,H, Me? >C:CBr-C,H,-NO,, 


deep yellow, felted needles, m. p. 238°, when treated with alkali. 
1-m-Nitrobenzylidene-4-methylcoumaran-2-one, faintly yellow 
needles, m. p. 202°, yielded a dibromide, stout prisms, m. p. 193°, 
and the a-bromo-m-nitrobenzylidene compound, slender, yellow 
needles, m. p. 246—247°. The dibromide of the o-nitrobenzyl- 


idene compound (ibid.) formed stout prisms, m. p. 188°. 
J.C. W. 


Condensation of Phenol- and Dimethylanilino-thionaphthen- 
quinones and their Coloured Derivatives. N. DAnXi1X and C 
Canpea (Bull. Sei. Acad. Rowmaine, 1916, 4, 334—345).—With 
phenol, thiophenol, a-thionaphthol, and dimethylaniline, 2:3- 
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diketodihydrothionaphthen forms colourless condensation products 
analogous to those yielded by isatin (Baeyer and Lazarus, A., 1886, 
155 ; Liebermann and Danaila, A., 1907, i, 976; Dandil%, A., 1909, 
i, 971). When oxidised with potassium ferricyanide in alkaline 
solution, ketodiphenoldihydrothionaphthen yields a _ reddish- 
violet colouring matter, C,,H,,0,8, which is analogous to the 
oxidation product of diphenolisatin, and is therefore a_thio- 
oxyaurin. That the latter is an o-thio-oxyaurin of the formula 


OH-C,H,(SH)-C<G'H«OM oy 0:C,H,(SH):C(C,HyOH), is con- 
.- 


firmed by investigation of its leuco-derivative. On the other 
hand, the dithiophenol, C,,H,,OS,, and dithio-a-naphthol deriv- 
atives, C,,H,,OS;, of 2:3-thionaphthenquinone are virtually in- 
soluble in alkali solution, and yield no coloured derivatives when 
oxidised in alkaline solution and no acetyl derivatives. For these 
condensation products the following formule are suggested, R 
representing a thiophenol or a-thionaphthol residue: 


OH, <OR>co or C,H, <>c(SR),. 


Like dimethylanilinoisatin, the colourless dimethylanilinoketodi- 
hydrothionaphthen yields a malachite-green coloration when 
treated in acetic acid solution with lead peroxide. 

2-K eto-3-diphenoldihydro-1-thionaphthen, 


CgH,<OCHOF)> co, 


forms small, white crystals, m. p. 225—226°, and its diacety/ 
derivative, C,,H,,0;S, white needles, m. p. 219°. 

Diphenolthionaphthenquinone-red, or o-thio-oxyaurin, C,,H,,0,8, 
forms the lewco-derivative, OH:C,;H,(SH)-CH(C,H,-OH),, m. p. 
192—193°. 

Dithiophenolthionaphthenquinone, C,,H,,OS;, forms white 
needles, m. p. 59—60°; di-a-naphtholthionaphthenquinone, 
C.,H,,O8;, white prisms, m. p. 86°; and dimethylanilinothio- 
naphthenquinone, crystals, m. p. 184°5°. =. a 2 


Dithiocoumarin. H. Srmonis and Atrrep Exias (Ber., 1916, 49, 
763—767).—Thiocoumarin is_ readily obtained by distilling 
o-thiolcinnamic acid with phosphoric oxide (compare Chmelewski 
and Friedlander, A., 1913, i, 860). When melted with phosphorus 
pentasulphide it is converted into dithiocoumarin [2-thiobenzothio- 


pyrone}|, OB te: which forms deep red, pointed prisms, 


m. p. 104°, and has the characteristic fecal odour of 2-thio- 
coumarins. It yields a mercurichloride, m. p. 237—239° 
(decomp.), and an aurichloride, red prisms, m. p. 208—210° 
(decomp.), and when boiled with alcoholic phenylhydrazine (1 mol.) 
and a little copper powder it gives 1-thiocowmarinphenylhydrazone 
in golden leaflets, m. p. 140°, J.C. W. 
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A New Synthesis of 1-Thiochromones [Benztbiopyrones] 
and the Preparation of 1 : 4-Dithiochromones [4-Thiobenzthio- 
pyrones}. H. Simonts and Atrrep Exias (Ber., 1916, 49, 
768—780).—When thiolbenzenes with free ortho-positions are con- 
densed with 8-ketonic esters in the presence of phosphoric oxide 
they readily form thiochromones (compare the oxygen analogues. 
A., 1913, i, 890), which may be converted into 1 :4-dithiochromones 
by melting with phosphorus pentasulphide. 
For the preparation of 2:3-dimethylbenzthiopyrone, 
CO-CMe 
CoHi< Cte? 
a mixture of thiophenol and methyl methylacetoacetate is care- 
fully added to ice-cold phosphoric oxide and then warmed at 100°. 
The compound forms colourless columns, m. p. 110°, is odourless 
and extremely stable, and absorbs bromine to form the dibromide, 
yellow granules, decomp. 132°, which is reconverted into the un- 
saturated substance by the action of water. It also forms an 
oxime, m. p. 62—63°, which is about 100° lower than the oxime 
of the corresponding oxygen chromone, and, unlike this, gives 
various metallic salts; lead salt, (C,,H,,ONS),Pb, yellow, m. p. 
195°. The chromone also yields a hydrochloride, 
(C,,H,,OS),,HC1,2H,0, 
silky, white needles, m. p. 98°, which is very readily hydrolysed. 
As in the case of the oxygen chromones, the pyrone ring is 
ruptured by boiling alkali hydroxides, methyl ethyl ketone and 
o-thiolbenzoic acid being formed in this instance. 2:3-Dimethy]l- 
benzthiopyrone is also characterised by the formation of double 
salts with metallic chlorides; mercurichloride, X,HgCl,, trans- 
parent leaflets, m. p. 206°; platinichloride, X,,H,PtCl,,2H,0, 
orange prisms, decomp. 192°; wranylochloride, X,,UO,Cl,, ivory- 
coloured needles; aurichloride, Xj,,HAuCl,, yellow powder. 
cS. 
4-Thio-2 :3-dimethylbenzthiopyrone, | ma obtained 


a 


by melting the 1-thio-compound with phosphorus pentasulphide, 
forms iridescent, reddish-brown, stout needles, m. p. 106°, and 
yields an aurichloride, X,AuCl,, a brown powder, and a white 
mercurichloride, X,HgCl,. When treated with bromine, sulphur 
bromide is obtained, and phenylhydrazine also partly removes 


sulphur, the phenylhydrazone which results being impure. 
J.C. W. 


Action of Sulphur on Indene, Hydrindene, and cycloPen- 
tadiene. II. Warrer Friepmann (Ber., 1916, 49, 683—691. 
Compare this vol., i, 415).—The réle of sulphur in fusing together 
several molecules of unsaturated hydrocarbons is further illustrated 
by the formation of complicated, asphalt-like derivatives from 
indene. 

The product of the action of heat (180°) on a mixture of indene 
(2 mols.) and sulphur (2 atoms), after precipitation of the benzene 
solution with light petroleum, was a compound, Cy,HoS, a yellow 
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powder which sintered at 140°; half the proportion of indene 
resulted in the production of a black compound, CygHo,8s, at 
180—185°, and a compound, C,,H»)S, at 210°. Indene (1 mol.) 
and sulphur (1 at.) were also heated at 250°, and the mass finally 
mixed with iron filings and raised to a red heat. On the upper 
part of the retort a compound, C44). 45,98, collected, in moss-green 
leaflets, m. p. 238°, soluble in benzene, whilst the distillate con- 
tained this and a compound, Cygicr 4s;)Hg:S, almost insoluble in 
benzene, which crystallised from nitrobenzene in yellow, felted 
needles, m. p. above 350°. The question is raised whether these 
are direct condensation products of indene, or whether the indene 
has first changed into chrysene and then into picene before con- 
densing with sulphur, thus: 2C,.H,,+3S=C,,H,,8+2H,S. The 
behaviour of picene itself will be investigated. 

The question of the constitution of the compound, C,,H,,S8 
(loc. cit.), is also discussed, that is, whether it is a sulphide or a 
thiophen. The sulphur is very firmly attached, and the compound 
does not react with ethyl iodide. It absorbs bromine, however, 
and is degraded by methyl sulphate, so that other possibilities have 
to be considered. When quickly treated with cold concentrated 
nitric acid, it yielded the derivative, C,,H,)S(NO,)., in reddish-violet 
crystals, decomp. above 180°; the dibromide, C,,H,,.Br,8, crystal- 
lised in stout, salmon-red needles, m. p. 260—262°, whilst the 
product, C,,H,,0,8,, obtained by warming it with methyl sulphate, 
was dark green. J. C. W. 


Preparation of Acidylsalicyl Derivatives of Theobromine. 
E. Merck (D.R.-P. 290205; from J. Soc. Chem. Ind., 1916, 35, 
557).—Acidylsalicyl [o-acidyloxybenzoic] derivatives of theo- 
bromine of the general formula C,;H;O,N,°CO°C,H,-OX are ob- 
tained by treating metallic salts of theobromine with acidylsalicy] 
chlorides at moderate temperatures. The products, which are 
stable towards weak acids, are resolved into their components by 


dilute alkalis, and hence suffer decomposition in the intestines. 
G. F. M. 


Toe Morphine Alkaloids. II. J. von Braun (Ber., 1916, 49, 
750—763. Compare A., 1914, i, 1138).—An account of some of 
the reactions of derivatives of morphine and codeine, in which the 
N-methyl group is replaced by cyanogen or hydrogen. 

Cyanonormorphine and cyanonorcodeine do not lend themselves 
to catalytic hydrogenations because of their insolubility. The 
dihydro-compounds can be obtained, however, by the hydrolysis of 
cyanoaiacetyldihydronormorphine and _ cyanoacetyldihydronor- 
codeine. Cyanodihydronorcodeine, C,;,HojO0,No, has m. p. 213—214°, 
and cyanodihydronormorphine, C,,H,,0,;N,, forms white leaflets, 
m. p. 291°. By prolonging the hydrolysis these may be converted 
into dihydronorcodeine, NH:C,,H,,O(OH)-OMe, m. p. 194° (hydro- 
chloride, m. p. 295°; platinichloride, stout, red needles, decomp. 
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245°; nitroso-ccompound, m. p. 198°), and dihydronormorphine, 
NH°C,,H,,O0(OH),, m. p. 267° (hydrochloride, m. p. 303°; platini- 
chloride, pale yellow), but these bases are more readily obtained by 
the catalytic reduction of norcodeine and normorphine. Dihydro- 
norcodeine is almost physiologically inactive, whereas dihydronor- 
morphine is equal to dihydromorphine in narcotic action, but is 
also very antipyretic. 

The alcoholic hydroxyl groups in cyanonormorphine and cyano- 
norcodeine can be most easily replaced by chlorine, giving bases 
with reactive halogen which will lend themselves to further syn- 
theses. Thus, the morphine base, when treated with thionyl 
chloride, yields chlorocyanonormorphide, CN-N:C,,H,,OCI1-OH, 
decomp. 240—300°, which reacts with diethylamine to form 
diethylaminocyanonormorphide, CN*N:C,,H,,O(OH):NEt,, m. p. 
248°. a-Chlorocyanonorcodide, CN*N:C\.H,,OCl‘OMe, may be 
obtained in the same way or by treating a-chlorocodide with 
cyanogen bromide; it forms glistening leaflets, m. p. 187—188°, 
[a] —390°, and yields a diethylamino-compound, m. p. 187—188° 
(platinichloride, m. p. 248—250°). B-Chlorocyanonorcodide, m. p. 
197—198°, [a]? —97°5°, is obtained by heating the a-compound at 
its m. p. for a short time, or directly from 8-chlorocodide. 

Cyanonorcodeine can be nitrated, and it may be shown that the 
nitro-group enters the same position as it does if codeine itself is 
nitrated. Nitrocodeine is converted into nitroacetylcodeine, glisten- 
ing leaflets, m. p. 203°, by warming with acetic anhydride, and this 
yields nitrocyanoacetylnorcodeine, CN*-N‘:C,,H,30(NO,)(OMe)-OAc, 
felted needles, m. p. 222°, when treated with cyanogen bromide. 
When the latter is partly hydrolysed, it yields nitrocyanonorcodeine, 
m. p. 238°, which is also obtained by nitrating cyanonorcodeine, 
whilst prolonged hydrolysis results in the formation of nitronor- 
codeine, NO,*C,,H,,0(NH)(OH)-OMe, in pale yellow crystals, m. p. 
185° (platinichloride, decomp. 230—275°; acetyl compound, m. p. 
251°; nitroso-compound, m. p. 236°). Nitronorcodeine cannot be 
obtained by nitrating norcodeine. On reduction with stannous 
chloride it yields aminonorcodeine, m. p. 221°, which forms a tri- 
acetyl compound, m. p. 160—162°. Nitrocyanonorcodeine likewise 
yields aminocyanonorcodeine, CN*N:C,,H,,0(N H,)(OH)-OMe, m. p. 
288° (hydrochloride, not molten at 300°), which is a remarkable 
base, for it suffers profound internal rearrangement on warming 
with dilute acids, and therefore will be of great interest in further 
investigations. It is also physiologically inactive. 

Nitrosonorcodeine may Ge reduced to norcodylhydrazine, 
OH-C,,H,,O(OMe):N-NH,, by means of zinc dust and acetic acid. 
This is a very stable, white substance, m. p. 174°, and it forms a 
very sparingly soluble hydrochloride, with 2H,O, m. p. 135°, 185° 
(anhydrous). The important point about the hydrazine is that it 
is optically active; [a]? +136° for the base and +116° for the 
hydrochloride. It is readily obtained, and gives very easily crystal- 
lised derivatives, so that it should be very useful in resolving 
racemic aldehydes and ketones. It is oxidised by mercuric oxide 
to the tetrazone, Cy,H,,0,N,y, m. p. 232°. J. C. W. 
y* 
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Preparation of Diketopyrrolidine Derivatives. Cnemiscue 
Faprik AUF AKTIEN vorM. E. Scuerine (D.R.-P. 290531; from 
J. Soc. Chem. Ind., 1916, 35, 558).—Diketopyrrolidines of the 
Seen o> NR", where R’ and R” are any 
radicles anc R an acid residue, condense with ammonia at high 
temperatures, an amino-group entering the pyrrolidine ring, prob- 
ably in the 4-position. Halogen derivatives of diketopyrrolidines 
react in a similar manner. The products are of therapeutic value 
for gout, rheumatism, etc. G. F. M. 


general formula 


Hydrogenation of Pyridine. Enrique V. Zappi (Anal. Soc. 
Quim. Argentina, 1915, 3, 433—446).—An account of the reduc- 
tion of pyridine by electrolysis in alkaline and in acid solution, with 
and without catalysts, and by means of aluminium in alkaline and 
in acid solution. A. J. W. 


Products of Autoxidation of Indoles: Indoxylic Ethers. 
Bernarpvo Oppo (Gazzetta, 1916, 46, i, 323—333).—Derivatives of 
indole readily undergo change in sunlight, this being particularly 
the case with 2-methylindole, which gives a yellow, crystalline com- 
pound, m. p. 208—209°, containing C 78°19%, H 6°01%, O 5°49%, 
and N 10°31%. 

A 10% alcoholic indole solution, left for upwards of two months 
exposed to the light in a bottle closed by a cork perforated with 
four small holes, yielded a yellow compound, C,,H,,ON,, which 
contracts at 220° and softens at 269°, and has the normal molecular 
weight in freezing acetic acid; with concentrated sulphuric acid 
it gives an intense violet-red coloration. Owing to the marked 
resistance of this compound to the action of alkali hydroxide, it is 
regarded as an ethereal derivative of 2- or 3-hydroxyindole, having 
the formula: 


oe "as 


— A \ 
| NH OO-C< Ei | Ec wee a a! 
+? oie ~~ \ 7 NE-CH CH-NHA / 


The latter is regarded as the more probable, since treatment of the 
compound with hydrochloric acid appears to yield a resinification 
product of indoxy]l. oe 


Synthesis of ssoQuinoline Derivatives. I. Apotr KAaurmMANnN 
and RapoStav Rapvusevié (Ber., 1916, 49, 675—683).—The syn- 
thesis of tsoquinolines usually involves the preparation of phenyl- 
ethylamines, which is somewhat troublesome. The authors have 
devised a new method which may be applied with advantage in 
certain cases. They condense aromatic aldehydes with acetone, 
reduce the products to saturated ketones, and then prepare the 
syn-oximes of these, thus: R:CHO—>R-CH:CH-COMe—» 
R-CH,*CH,*COMe —> R-CH,°CH,*CMe:N-OH. If these are sub- 
mitted to the Beckmann rearrangement, three products are com- 
monly obtained, in varying amounts, namely, the acetyl derivative 
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of the amine, the methylamide of the acid, and a 1-methyl-3: 4-di- 
hydrotsoquinoline, thus: R-CH,-CH,-NHAc, 
; : CH,-CH, 
R-CH,°CH,°CO-NHMe, and Rome: : 


Under certain conditions and in certain cases the latter may 
predominate. 

Piperonylideneacetone _[a-3 : 4-methylenedioxypheny]l-A~buten-y- 
one] may be obtained in excellent yield by adding sodium hydr- 
oxide (10 c.c. of 40% solution) to a well-stirred emulsion of piperon- 
aldehyde (100 grams) in acetone (200 c.c.) and water (3 litres). 
This is quickly and almost quantitatively reduced by means of 
hydrogen in the presence of palladium-black and palladous 
chloride, giving piperonylacetone [a-3:4-methylenediozyphenyl- 
butan-y-one|, CH»:O,.C,H,*CH,*CH,*COMe, in pearly leaflets from 
alcohol or massive tablets from ether, m. p. 55°, b. p. 164—165°/ 
12 mm. The ozime, C,,H,,0,N, m. p. 98°, is easily obtained in 
almost quantitative yield. This reacts readily when treated with 
phosphorus pentachloride in benzene solution, and the products are 
separated on treating the mixture with ice. The benzene layer 
contains the products of rearrangement, namely, piperonylaceto- 
methylamide [B-3 : 4-methylenedioxryphenylpropionomethylamide}, 
CH,:0,:C,H,*CH,*CH,-CO-NHMe, which crystallises readily from 
ether in long needles, m. p. 134°, and the acetyl derivative of 
homopiperonylamine, CH,:O,:C,;,H,°CH,*CH,-NHAc, m. p. 101°, 
which is more soluble in ether. The aqueous layer contains the 
condensation product, methylnorhydrastinine, the yields of the 
three substances being, respectively, 20%, 45%, and 15% of the 
oxime. A much better yield of the ¢soquinoline base is obtained 
by boiling a toluene solution of the oxime with phosphoric oxide. 
Methylnorhydrastinine [6 : 7-methylenedioxyphenyl-1-methyl-3 : 4- 


dihydroisoquinoline], CHy:0,:C,Hy<oag?f, (Decker, D.R-P. 
235358), crystallises in long, branched needles, m. p. 92°, and forms 
a characteristic hydrochloride, stout prisms, m. p. 242°, a per- 
chlorate, long, broad needles, and crystalline sulphate. The salts 
exhibit a vivid blue fluorescence even in very dilute solutions. 

3 :4-Dimethoxybenzaldehyde was also condensed with acetone as 
above, and an excellent yield of a-3:4-dimethoxyphenyl-A--buten-y- 
one [methylvanillylideneacetone|, C,H3(OMe),*CH:CH:COMe, was 
obtained in pale yellow spikes, m. p. 91—92°. A compound, m. p. 
168°, was described under this name by Francesconi and Cusmano 
(A., 1908, i, 802); the present authors obtained a trace of this 
once, and regard it as the dibenzylidene compound, 

CO|CH:CH-C,H;(OMe)p]p. 
The reduction to a-3:4-dimethoryphenylbutan-y-one proceeded 
very quickly, and, after converting the product into the bisulphite 
compound, the ketone was obtained in long, soft needles, m. p. 
55°, b. p. 1819/14 mm. The ozime, C,.H,,0O,N, formed well- 
developed crystals, m. p. 93—94°. This was heated with phos- 
phoric oxide in toluene, and in this case practically the only 
y* 2 
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product of the reaction was 6:7-dimethoxy-l-methyl-3 :4-dihydro- 
isoquinoline, C,.H,,O,N, which was obtained in white needles, 
m, p. 108°, and characterised by a hydrochloride, m. p. 200°, and a 
picrate, glistening, yellow needles, decomp. 205°. J.C. W. 


Hydantoins. XXXVII. Synthesis of the Polypepvide- 
hydantoin, Phenylalanylglycinehydantoin |4-Benzylhyuaatoin- 
l-acetic Acid]. Treat B. Jonnson and JosepH SumNeER Bares 
(J. Amer. Chem. Soc., 1916, 38, 1087—1098).—The term polypep- 
tide-hydantoin is applied by the authors to a cyclic derivative of a 
polypeptide containing a hydantoin ring which has been con- 
structed by the union of two nitrogen atoms of the peptide with 
the CO-group in the form of a carbamide, and in which the charac- 
teristic grouping of the polypeptide has been preserved. As com- 
pounds of this type have not been prepared hitherto, the present 
investigation has been undertaken, and an account is now given of 
the synthesis and properties of phenylalanylglycinehydantoin 
(4-benzylhydantoin-l-acetic acid). 

S.destghddeneglidoncigdenteis, COS 1” 

cety enzylidenehydantoin, N Ac*C:CHPh’ 
(decomp.), obtained by the action of acetic anhydride on 4-benzyl- 
idenehydantoin, forms colourless, transparent plates. 

When the sodium salt of 4-benzylidenehydantoin is heated with 
ethyl chloroacetate in presence of potassium iodide, ethyl cis-4- 
. N(CH,°CO,Et)*CU 
benzylidenehydantoin - 1 - acetate, ering —¢CHPh : 
m. p. 174°, is produced, which crystallises in rhombic prisms; a 
small quantity of an isomeric substance (probably the trans-modi- 
fication), m. p. 158°, is formed in this reaction, and crystallises in 
needles. 4-Benzylidenehydantoin-l-acetic acid, m. p. 258°, forms 
colourless prisms, and on reduction with tin and hydrochloric acid 
furnishes 4-benzylhydantoin-l-acetic acid (phenylalanylglycine- 

, N(CH,°CO,H)-CO a 
hydantoin), CO<NH OH-CH,Ph » m. p. 184—185°, 
which crystallises in flat prisms or rhombic plates. Lthyl 4-benzy/- 
hydantoin-l-acetate, m. p. 157°, crystallises in colourless needles 
with 1H,O; it can be prepared by the action of ethyl chloroacetate 
on 4-benzylhydantoin in presence of sodium ethoxide, by the esteri- 
fication of the corresponding acid, or by fhe reduction of ethyl 
4-benzylidenehydantoin-l-acetate with zinc dust and acetic acid or 
with stannous chloride. When this ester is hydrolysed with 
potassium hydroxide, it yields s-phenylalanylglycinecarbamide, 
CO,H-CH,*NH-CO-NH-CH(CH,Ph)-CO,H, m. p. 176—177° 
(decomp.), which forms colourless prisms, and when heated at its 
m. p. is converted into 4-benzylhydantoin-l-acetic acid; the 


dipotassium salt of s-phenylalanylglycinecarbamide decomposes at 
268—269°. . : 


m. p. 223° 


When ethyl benzylhydantoin-1-acetate is heated with hydrochloric 
acid at 140° it decomposes, with formation of phenylalanine, 
glycine, and carbon dioxide. 
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Synthesis of Mixed cycloGlycylglycines by the Action of 
Glycerol on Mixtures of a-Amino-acids. L. C. Maitiarp (Ann. 
Cham., 1915, [ix], 4, 225—252. Compare A., 1915, i, 462).—Mix- 
tures of amino-acids will condense in exactly the same way as the 
single amino-acids when heated together in the presence of glycerol 
at 170°. The author has prepared the cyclo-anhydrides from three 
such mixtures. Alanine and glycine when heated together in 
equimolecular proportions in this way yielded r-cycloalanylglycine 
(diketomethylpiperazine] (compare Fischer and Otto, A., 1903, i, 
607). Similarly, leucine when heated with an excess of glycine 
yielded r-cycloleucylglycine (compare Fischer, A., 1905, i, 263), 
together with some cycloglycylglycine. Similarly, leucine when 
heated with an excess of valine yields r-cycloleucylvaline [2 : 5-diketo- 
6-isopropyl-3-isobutylpiperazine], m. p. 260° (compare Fischer and 
Scheibler, A., 1908, i, 957). W. G. 


Halogenated Barbituric Acids. Hetnricn Bittz and Tont 
HamBurGER (Ber., 1916, 49, 635—655).—Although many complli- 
cated derivatives of barbituric acid have been obtained, little is 
known of the simpler ones, with the exception of the 5 :5-dialkyl- 
and 5:5-dihalogeno-compounds. The monoalkyl- and especially the 
monohalogeno-derivatives were of particular interest to the authors, 
and they have succeeded in filling the gaps, with the exception of 
chlorediethylbarbituric acid. Starting with alloxans, these are con- 
verted into the violuric acids, and these (or the free diethylbarbi- 
turic acid, in that particular case) are readily converted into 5 :5-di- 
halogenobarbituric acids by the direct action of the halogens. The 
dihalogeno-acids are converted into ammonium salts of the mono- 
halogeno-acids by treatment with aqueous ammonia (Baeyer, 
[863—1864), then into potassium salts, and finally into the free 
acids. 

A. Barbiturie Acid Series—Crude alloxan monohydrate, from 
crude uric acid, gave a 90% yield of violuric acid when warmed 
with aqueous hydroxylamine hydrochloride. Violuric acid gave a 
compound, C,H,0,N;,CO(NH,)>., with carbamide, in granules of 
colourless needles, decomp. 203—204°. A suspension of the acid 
in water at 30—40° was treated with chlorine, and, as soon as 
solution took place, the liquid was evaporated to dryness, the 
residue was extracted with ether, and crystallised from chloroform. 
5 :5-Dichlorobarbituric acid was obtained in 70% yield, in leaflets, 
m. p. 219—220° (compare Behrend, A., 1887, 129). Similarly, 
5:5-dibromobarbituric acid was obtained in envelope-shaped 
tablets, m. p. 234°; yield, 80%. This was triturated with concen- 
trated ammonia solution, when the mixture suddenly became warm, 
bromoform was liberated, and ammonium 5-bromobarbiturate 
remained. This could be recrystallised unchanged from glacial 
acetic acid, but boiling hydrochloric acid converted it into 5-chloro- 
harhiturie acid, C,H,O,N,C1,2H.O, which could not be obtained 
directly from the dichloro-acid. The acid formed long, transparent 
needles, decomp. 280°; potassiwm salt, long, four-sided tablets. The 
ammonium bromobarbiturate could not be converted into the free 
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acid except by transforming it first into the sodiwm salt, 2H,0, 
and boiling this with 40% sulphuric acid. The acid formed elongated 
tablets, with 2H,O, m. p. 210—211° (decomp.). 

B. 1-Methylbarbituric Acid Series—Methylalloxan (A., 1913, i, 
166) yielded 1-methylvioluric acid, C;H;0,N3,H,O, quantitatively, 
in hexagonal tablets, m. p. 202—-203° (decomp.), which gave a 
potassium salt, 2H,O, dark violet needles, and a compound with 
carbamide (1:1), colourless needles, m. p. 190° (decomp.). 5:5-Di- 
chloro-\-methylbarbituric acid, stout prisms, m. p. 98—99° 
(crystals), 133° (anhydrous), and 5 :5-dibromo-l-methylvioluric 
acid, stout prisms, m. p. 114° (crystals), 145—146° (anhydride), 
were easily prepared as above. The latter readily yielded ammon- 
ium 5-bromo-l-methylbarbiturate, long, slender needles, and this 
was converted through the potassium salt into 5-bromo-l-methyl- 
barbituric acid, C;H;O0,N.Br,2H,O, rhombic tablets, m. _p. 
105—106°. 5-Chloro-l-methylbarbituric acid, 1H,O, quadratic 
tablets, m. p. 137°, was obtained by boiling the ammonium salt of 
the 5-bromo-acid with hydrochloric acid, or by boiling the dibromo- 
or dichloro-acid with stannous chloride and hydrochloric acid, but 
not by the action of ammonia on the dichloro-acid. The dibromo- 
acid was also reduced by means of fuming hydriodic acid and 
phosphonium iodide to 1l-methylbarbituric acid, C;H,O,No, elon- 
gated tablets, m. p. 132°. 

C. 1:3-Dimethylbarbiturie Acid Series—Dimethylalloxan mono- 
hydrate (ibid.) yielded 1 :3-dimethylvioluric acid, m. p. 124°, which 
gave a compound with carbamide (1:1), in long needles, m. p. 179° 
(decomp.). 5:5-Dichloro-1 :3-dimethylbarbituric acid, m. p. 157° 
(Techow, A., 1895, i, 83), and 5:5-dibromo-1 :3-dimethylbarbituric 
acid, prisms, m. p. 172—173° (Mulder, 1879), were prepared as 
above, and the latter was converted into 5-bromo-1 : 3-dimethylbar- 
bituric acid, C;H,O,N.Br, clusters of needles, m. p. 97—99° (am- 
monium salt, long needles; potassium salt, long, felted needles), and 
into 5-chloro-1 :3-dimethylbarbiturie acid, 1H,O, needles or prisms, 
m. p. 129° (potassium salt, 1H,O, slender, flexible needles). 

D. 1:3-Diethylbarbituric Acid Series.—A good yield of 1 :3-di- 
ethylbarbituric acid was obtained by condensing malonyl chloride 
with diethylearbamide. 1:3-Diethylvioluric acid (Sembritzki, A., 
1897, i, 600) formed a molecular compound with carbamide, in 
colourless, slender prisms, m. p. 152—153° (decomp.). Dibromo- 
diethylbarbituric acid (ibid.) yielded ammonium 5-bromo-1 :3-di- 
ethylbarbiturate, in pale pink needles, decomp. 120°, and this gave 
the free acid on boiling with hydrochloric acid, in rosettes of very 
thin leaflets, m. p. 81—82°. The chloro-acid could not he obtained 
from the bromo-acids or salts or from the dichloro-acid. 


J. C. W. 


Dicblorohydurilic Acids. Hertnricu Bittz and Tont HamBurGER 
(Ber., 1916, 49, 655—662)—The basicity of hydurilic acid 
(5:5/-dibarbituric acid) was attributed to the free hydrogen atoms 
in the 5- and 5/-positions, because tetramethylhydurilic acid is also 
a strong dibasic acid (A., 1914, i, 590). In Baeyer’s dichloro- 
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hydurilic acid the chlorine atoms must be in the 5:5/-positions, 
because they are not reactive like halogen atoms attached to 
nitrogen. Nevertheless, the acid is also strongly dibasic. It was 
thought that the acid would probably prove to be 5-bromobarbituric 
acid, but this is not the case, as direct comparisons show, and 
the activity must therefore be due to the imino-hydrogen. Why 
the acid is not consequently tetrabasic is not clear, but the formule 
for the potassium salts of hydurilic and dichlorohydurilic acids are 


given as follows: 
NH——COx, ,.,.-C0) —NH 
COCN H-CCOK)POCNC(OK)-NH> OC? and 
NH—CO\ py apn CONAN, 
COS N:C(0K)] PONCE GOK ):N7OO 


The comparison of 5-chlorobarbituric acids with dichlorohydurilic 
acids was one of the reasons for the investigation mentioned in 
the preceding abstract. 

5:5/-Dichlorohydurilic acid was obtained in quantitative yield 
by chlorinating hydurilic acid in alcohol. On treatment with 
stannous chloride, the original acid was regenerated. Tetramethyl- 
hydurilic acid was also chlorinated, and 5 :5/-dichlorotetramethy/l- 
hydurilic acid, Cy.H,Og,N,Cl,, transparent crystals with rect- 
angular section, m. p. 266°, was found to be devoid of any acidic 
properties. J.C. W. 


New Derivatives of Hydurilic Acid. Hertnricn Bittz, Myron 
Heyn, and Tont Hamspurcer (Ber., 1916, 49, 662—673).—Except 
for a few salts, all the representatives of the hydurilic acids 
hitherto known are those mentioned in the preceding abstract. 
The authors have now obtained several new derivatives. 

Although hydurilic acid can be converted into the dichloro-acid 
readily, it will not yield the corresponding dibromo-acid. 
Bromination in the presence of methyl or ethyl alcohol gives rise 
to 5-bromo-5!-methoryhydurilice acid, 

NH-CO , CO-NH 
COS Go CBr C(OMe)<65.y peo 
which forms stout, hexagonal tablets, decomp. above 360°, or 
5-bromo-5!-ethoxyhydurilie acid, stout, elongated prisms, decomp. 
above 360°. This throws some light on an old reaction, namely, 
the fission of hydurilic acid by bromine water into dibromo- 
barbituric acid and alloxan (Baeyer, 1863). It is supposed that 
a bromohydroxy-compound is formed intermediately, thus: 


CON EO> CBr C(OH)<oo. nf C0 + Bry = 
NH-C CO-NH 
COC N HCO CBr + CO<EO NEL > CO + HBr. 


Tetramethylhydurilic acid behaves similarly. 5-Bromo-5’- 
methoxytetramethylhydurilic acid forms elongated rhombic 
tablets, m. p, 245—247° (decomp.), and the ethory-analogue 


i. 508 ABSTRACTS OF CHEMICAL PAPERS. 


erystallises in elongated hexagonal .tablets, m. p. 199—200° 
(decomp.). Both are remarkably stable towards concentrated 
acids, but are reconverted into tetramethylhydurilic acid by means 
of stannous chloride. The bromine atoms could not be replaced 
by alkyloxyl, neither could analogous chlorine compounds be 
obtained. In the complete absence of water, tetramethylhydurilic 
acid gives with bromine in carbon tetrachloride 5:5/-dibromo- 
hydurilic acid in snow-white, lanceolate leaflets. This forms the 
above alkyloxy-compounds on treatment with alcohols, and it loses 
both atoms of bromine on heating at 140—180°. The product, 
tetramethyldehydrohydurilic acid, 
N Me-CO~w,,-,,~CO"N Me 
CO<N Meco? C'C<c0-NMe? 
m. p. 284° (decomp.), is a highly reactive compound. It readily 
reacts with bromine or stannous chloride as an unsaturated sub- 
stance, and combines directly with alcohols and amines at the 
ethylene linking. Thus with boiling methyl alcohol it forms 
5-methoxytetramethylhydurilic acid, in stout, four-sided prisms, 
m. p. 284° (decomp.), whilst the 5-ethory-acid is very similar. 
These lose alcohol on heating, giving the dehydro-acid again, but 
bromine converts them into the above bromoalkyloxy-acids and 
chlorine into dichlorotetramethylhydurilic acid. The dehydro- 
acid also reacts in aqueous ammonia to form 5-aminotetramethyl- 
hydurilic acid, C,.H,;0,N,,H,O, silky, rhombic leaflets, decomp. 
295—300°, which forms salts, and is reduced by hydriodic acid 
and phosphonium iodide to 1:3-dimethyluramil and brominated 
in alcohol to 5:5-dibromo-1 :3-dimethylbarbituric acid. 5-Methyl- 
aminotetramethylhydurilic acid is obtained in a very similar 
manner in rhombic tablets, and 5-anilinotetramethylhydurilic acid, 
m. p. 160—161° (decomp.), forms an aniline salt, 
C,gH,90,N;,N H,Ph, 

m. p. 134°. The anilino-derivative yields tetramethylhydurilic 
acid and aniline on reduction, thus differing from the other amino- 


acids. J.C. W. 


Constitution of the Three Symmetrical Dinitropyrocolls. 
Witiram J. Havre and Wiiiiam V. Hoyt (J. Amer. Chem. Soc., 
1916, 38, 1065—1071)—In an earlier paper (this vol., i, 71) it 
was shown that when the dinitropyrocoll obtained by Ciamician 
and Danesi (A., 1882, 875) by the nitration of pyrocoll is hydro- 
lysed, it yields einige iat 

C(CO,H):C- 
NH<oy——- “1 


The conclusion was ns F mat that the dinitropyrocoll is 


3 : 3/-dinitropyrocoll, CHL wane y¢ is wee See > CH. This 


view has now been confirmed by converting 3-nitropyrrole-2- 
carboxylic acid into 3:3/-dinitropyrocoll by the action of boiling 


acetic anhydride. 
When the nitration of pyrocoll is effected by means of nitric 
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acid of D 1°50 and at a temperature of 4—10°, the product con- 
sists almost entirely of 3:3/-dinitropyrocoll, which does not melt, 
but decomposes at 220—225°. If, however, nitric acid of 
D 1°6 to 17 is employed, and the temperature maintained at — 10° 
to —4°, 5:5/-dinitropyrocoll is produced, together with a small 
quantity of 4:4/-dinitropyrocoll. ¥-00-¢ ne 
yn ‘ ((NO,)-N-CO-O== 7 
5 :5/-Dinitropyrocoll, C an otal 4 CO: N: C(NO, cH, 
lises in yellow prisms; it has no definite m. p.,. but decom- 
poses at 240—245°. When warmed with alkali hydroxide it suffers 
hydrolysis, with formation of 5-nitropyrrole-2-carboxylic acid, 


u ((CV,H)-CH er . : : 
NH <oqvo,)=on’ m. p. 161°, which when boiled with acetic 


anhydride is reconverted into 5 :5/- Poe sp Many 


CH* N- Cu: GC: -CH 
> . 
4:4!-Dinitropyrocoll, NQ,° C<oH:d ‘O-C0- N: one NO NO 


crystal- 


», forms 


yellow prisms, and decomposes without melting at 315—320°; on 
hydrolysis it yields 4-nitropyrrole-2-carboxylic acid, 
(CO,H) ‘CH 
VI 
eas. CH===0- NO,’ 


m. p. 217°, which is readily converted by acetic anhydride into 
the original 4:4/-dinitropyrocoll. E. G. 


Transformation of 2:6 Dinitro 4-hydroxylaminotoluene into 
2:6:2':6-Tetranitroazoxytoluene. K. Brann and Tu. Etsen- 
MENGER (Ber., 1916, 49, 673—674. Compare Anschiitz and 
Zimmermann, A., 1915, i, 179).—Anschiitz and Zimmermann had 
overlooked an earlier paper by the authors (A., 1913, i, 717), and 
had wrongly named the latter compound 2: 6-dinitro-4-azoxy- 
toluene. J.C. W. 


Derivatives of Bromotolylhydrazines. [Freprerick DANIEL 
Cuatraway and Grorce Durour Hopeson (T., 1916, 109, 
582—587).—Some new derivatives of 5-bromo-o-tolylhydrazine and 
3-bromo-p-tolylhydrazine are described (compare Hewitt and Pope, 
T., 1898, 73, 174). 

5-Bromo-o-tolylhydrazine yielded a benzoyl derivative, 

C,;H,MeBr-NH-NHBz, 

colourless needles, m. p. 172°5°; an o-nitrobenzoyl compound, 
clusters of bright yellow, compact, flattened prisms, m. p. 179°; 
a m-nitrobenzoyl derivative, tufts of canary-yellow, slender prisms, 
m. p. i85° (decomp.); and a p-nitrobenzoyl compound, clusters of 
bright yellow prisms, m. p. 199° (decomp.). The corresponding 
derivatives of 3-bromo-p-tolylhydrazine were as follows: benzoyl, 
slender, hexagonal prisms, m. p. 144°; o-nitrobenzoyl, tufts of pale 
yellow, slender prisms, m. p. 177°; m-nitrobenzoy/, tufts of bright 
orange-coloured, slender prisms, m. p. 171°; and _ p-nitrobenzoyl, 
short, bright orange prisms, m. p. 159°5°. 

The following 5-hromo-o-tolylhydrazones were prepared: of benz- 
aldehyde-, unstable, pale yellow, rhombic plates, m. p. 107°5°; 
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o-nitrobenzaldehyde-, stout, ruby-red prisms, m. p. 185° (decomp.) ; 
m-nitrobenzaldehyde-, slender, orange needles, m. p. 216°5°; 
p-nitrobenzaldehyde-, slender, ruby- -red prisms, m. p. 213°; salicyl- 
aldehyde-, colourless, hexagonal prisms, m. p. 105°5°; anisaldehyde-, 
unstable, elongated prisms, m. p. 95°5°; cinnamaldehyde-, large, 
orange-coloured plates, m. p. 160°; and of pyruvic acid, pale 
yellow, stout, hexagonal prisms, m. p. 180°5° (decomp.). 

The corresponding 3-bromo-p-tolylhydrazones are as follow: 
o-nitrobenzaldehyde-, brilliant scarlet, rhombic plates, m. p. 178°; 
m-nitrobenzaldehyde-, stout, flattened, orange prisms, m. p. 174°; 
p-nitrobenzaldehyde-, long, stout, brilliant red prisms, m. p. 154°5°; 
anisaldehyde-, long, colourless needles, m. p. 89°; and cinnam- 
aldehyde-, tufts of slender, canary-yellow plates, m. p. 120°. 

Both hydrazines also condensed with citraconic and phthalic 
anhydrides. Citraconyl-5-bromo-o-tolylhydrazide, 


H 
C,H,MeBr-NH- N<Oo, 


forms deep yellow, stout prisms, m. p. 176°, and the phthalyl 
derivative pale yellow, slender prisms, m. p. 194°. Citraconyl-3- 
bromo-p-tolylhydrazide crystallises in bright yellow — m. p. 


102°, and the phthalyl compound, CsH,MeBr-NH- N<Go>%s H,, 
in bright yellow, very slender needles, m. p. 162°. J.C. W. 


3:5-Dibromo- and 3:5-Dichloro-phenylhydrazines. Freperick 
DanieL Cuattaway and Oscar CuHarLtes Exuineton (T., 1916, 
109, 587—593).—These hydrazines have been prepared from the 
corresponding anilines, and converted into typical derivatives. 

3:5-Dibromophenylhydrazine, C,HsBr.-NH-*NH,, crystallises in 
small, elongated plates, m. p. 95°5°, and is rapidly oxidised by 
Fehling’s solution or potassium chromate to m-dibromobenzene. 
The following derivatives are described: hydrochloride, slender, 
flattened prisms, decomp. 207°; acetyl-, slender prisms, m. p. 
198°5°; benzoyl-, slender plates, m. p. 206°; o-nitrobenzoy/-, 
elongated, very pale yellow plates, m. p. 204°; m-nitrobenzoyl-, 
very pale yellow prisms, m. p. 235°; p-nitrobenzoyl-, tufts of bright 
yellow, very slender prisms, m. p. 200°; and citracony/l-, 

Co CH 

C,H,Br."NH- N<oo.-d OMe’ 


compact, bright yellow prisms, m. p. 155°. 3:5-Dibromophenyl- 
hydrazones of some aldehydes were also obtained, as follows: 
o-nitrobenzaldehyde-, long, bright scarlet, flattened prisms, m. p. 
224° (decomp.); m-nitrobenzaldehyde-, clusters of bright orange, 
flattened prisms, m. p. 233°; p-nitrobenzaldehyde-, long, slender, 
orange prisms, which soon change in contact with the solvent 
(glacial acetic acid) into irregular, six-sided, red plates, m. p. 242°; 
salicylaldehyde-, pale yellow plates, m. p. 141°5°; anisaldehyde-, 
colourless prisms, m. p. 130°; and cinnamaldehyde-, glistening, 
yellow plates, m. p. 150°. The 3:5-dibromophenylhydrazone of 
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pyruvic acid, C,H,Br.*NH-N:CMe-CO,H, crystallises in very pale 
yellow prisms, m. p. 192° (decomp.). 

3:5-Dichlorophenylhydrazine forms elongated plates, m. p. 118°, 
which quickly oxidise in the air. The following derivatives are 
mentioned: hydrochloride, small, irregular plates, decomp. 190°; 
acetyl-, slender, flattened prisms, m. p. 175°5°; benzoyl-, clusters 
of plates, m. p. 221°5°; o-nitrobenzoyl-, very pale yellow, slender 
prisms, m. p. 218°5°; m-nitrobenzoyl-, long, slender, pale yellow 
prisms, m. p. 235°5°; ‘p-nitrobenzoyl-, pale yellow, hair-like prisms, 
m. p. 196°; and citraconyl., bright yellow, compact prisms, m. p. 
156°5°. 3:5-Dichlorophenylhydrazones were obtained as follows: 
benzaldehyde-, stout, rhombic, very faintly yellow plates, m. p. 
117°5°, which quickly become scarlet in the light, possibly owing 
to rearrangement, thus: 

C,H,Cl.,.NH-N:CHPh —> C,H,Cl,-N:N-CH,Ph ; 
o-nitrobenzaldehyde-, bright scarlet, very small prisms, m. p. 222°; 
m-nitrobenzaldehyde-, clusters of bright orange, minute prisms, 
m. p. 205°; p-nitrobenzaldehyde-, long, slender, orange prisms, 
which change in contact with the solvent into scarlet, six-sided 
plates, m. p. 238°5°; salicylaldehyde-, glistening, very faint yellow 
plates, m. p. 146°; anisaldehyde-, clusters of very slender prisms, 
m. p. 127°; cinnamaldehyde-, pale yellow, flattened prisms, m. p. 
142°; and the pyruvic acid compound, very pale yellow, siender 
prisms, m. p. 192°. J. 


Hydrolysis of the Anthraquinonearylhydrazones with Sul- 
phuric Acid. G. Cuarrizer (Atti R. Accad. Sci. Torino, 1916, 51, 
572—581).—The fact that the supposed hydroxyazo-compound, 
benzeneazoanthranol, is hydrolysed by nitric acid to phenylhydr- 
azine nitrate and anthraquinone, and must therefore be regarded 
as anthraquinonephenylhydrazone (A., 1915, i, 904), furnishes, by 
analogy, an explanation of the behaviour of anthraquinone-aryl- 
hydrazones and -arylmethylhydrazones towards concentrated sul- 
phuric acid (D 1°80—1°84). The former give deep greenish-blue 
and the latter emerald-green solutions in the acid, these under- 
going spontaneous change in a few days and a few minutes respec- 
tively into yellow or red liquids, which are found to contain anthra- 
quinone and the substituted hydrazine. The intensely coloured 
solutions of the hydroxyazo-compounds in concentrated sulphuric 
acid are stable and do not undergo hydrolysis, the unchanged com- 
pounds being obtained on dilution; the alkyl and acyl derivatives 
of the hydroxyazo-compounds are simply hydrolysed by sulphuric 
acid (A., 1914, i, 748). The similarity in behaviour between the 
arylalkylhydrazones, which are undoubtedly derived from the 
quinonoid form, and the arylhydrazones confirms the hydrazonic 
structure of the latter (compare Omarini, this vol., i, 87). 

If a solution of anthraquinonephenylhydrazone in concentrated 
sulphuric acid is poured on to ice as soon as it assumes a wine-red 
colour, it yields a compound which forms orange-yellow needles with 
golden reflexion, contracting at 120—-125° and decomposing at 
221—-222°, and contains 4°38—4'77% N. Further, the anthra- 
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quinone obtained by the action of sulphuric acid on anthraquinone- 
phenylhydrazone contains a very small proportion of a compound, 
which forms colourless, flat needles, m. p. 281—282° (decomp.), 
contains 13°54% N, and strongly reduces Fehling’s solution. 
p-Tolylmethylhydrazine, obtained by the action of sulphuric acid 
on anthraquinone-p-tolylmethylhydrazone, forms yellow leaflets, 
which rapidly turn brown in the air (compare Labhardt and von 
Zembrzuski, A., 1900, i, 125). z. &, P. 


Action of Bromine on Proteins and Amino-acids. M. Srrerrizp 
and H. Reppin (Zeitsch. physiol. Chem., 1915, 95, 18—28).—The 
authors have estimated the amount of bromine absorbed by pro- 
teins and amino-acids under definite conditions resembling those 
appertaining to the estimation of phenol by Koppeschaar’s method. 

The aliphatic amino-acids, and the aromatic amino-acids, phenyl- 
alanine and phenylglycine, do not absorb bromine under the 
described conditions, whilst tyrosine combines with about 5, trypto- 
phan with 4, and histidine with rather more than 2 atoms of 
bromine per atom of nitrogen in the molecule. In the case of 
gelatin the ratio of the amount of nitrogen to the amount of 
bromine absorbed (N/Br) increases during hydrolysis from 15°85 
to about 20. The same behaviour is observed in the case of peptone 
and of edestin during hydrolysis, which indicates that the complex 
proteins absorb more bromine than the sum of that absorbed by 
their products of hydrolysis. The conclusion reached by the authors 
is that the proteins contain complex rings capable of combining 
with bromine, which are broken down during the hydrolytic 


process. H. W. B. 


Compounds Derived from Proteins by Energetic Treatment 
with Nitric Acid. II. Cart Ta. Moérner (Zeitsch. physiol. Chem., 
1915, 95, 263—-309. Compare A., 1915, i, 324)—Oxalic, benzoic, 
p-nitrobenzoic, terephthalic, and picric acids have been isolated by 
the author from the products of the action of nitric acid on one 
or more of the proteins under investigation (Joc. cit.). The amino- 
acids usually found in proteins have also been treated with nitric 
acid in a similar way, and the products examined. From the 
results it is possible to indicate the particular amino-acids in the 
various proteins which give rise to the acids isolated from the 
products of the energetic nitric acid treatment. 

Under the observed conditions, all the amino-acids in proteins 
are capable of being oxidised to oxalic acid; from 20% to 40% of 
the protein is regained in this form. 

Phenylalanine is the only amino-acid which yields p-nitrobenzoic 
acid on oxidation with nitric acid, and the presence of this acid 
among the oxidation products of a protein is conclusive evidence 
of the presence of phenylalanine in the original protein molecule. 
It is isolated in the form of its magnesium salt, which erystallises 
with 8H.O, of which seven are lost in a desiccator over sulphuric 
acid. The magnesium salts of benzoic and related aromatic acids 
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are much more soluble in water than the magnesium salt of p-nitro- 
benzoic acid. 

The origin of the benzoic and terephthalic acids has not been 
established ; neither tyrosine nor phenylalanine yields these acids on 
treatment with nitric acid. 

The yield of picric acid is from 0°5 to 1% of the protein subjected 
to oxidation. Tyrosine, phenylalanine, and tryptophan are partly 
oxidised to picric acid under the observed experimental conditions, 
and therefore constitute the source of the picric acid obtained on 
oxidation of protein. H. W. B. 


Determination of the Molecular Weight of Egg-albumin. 
F. vAN DER FEEn (Chem. Weekblad, 1916, 18, 410—416).—From 
the results of determinations of the osmotic pressure of solutions of 
egg-albumin the author gives 26200 as the approximate molecular 
weight of this substance. A. J. W. 


Crystallisation of Human Serum Albumin. AboLF OswaLp 
(Zeitsch. physiol. Chem., 1915, 95, 102—103).—Crystalline serum 
albumin is prepared by the customary method from the albumin 
in human ascitic fluid. H. W. B. 


Changes in the Concentrations of Hydrogen and Hydroxyl 
Ions which take place in the Formation of Certain Protein 
Compounds. Cart L. A. Scumipr (J. Biol. Chem., 1916, 25, 
63—79).—By a method similar to that described by Schmidt and 
Finger (A., 1908, ii, 802) the author measures the changes in the 
concentrations of hydrogen and hydroxyl ions occurring when acid 
and alkaline solutions of globin are titrated with solutions of* 
other proteins and of precipitating inorganic salts. The results 
indicate that true protein compounds of globin are formed, some 
of which may precipitate at a definite acidity or alkalinity, whilst 
others may remain in solution. H. W. B. 


Fibrin and its Relationship to Certain Problems of Biology 
and Colloidal Chemistry. VI{I. E. Herma (Biochem. Zeitsch., 1916, 
74, 63—92).—A discussion of the part played by alkali in the 
imbibition of water by fibrin. S. B. S. 


Fibrin and its Relationship to Certain Problems of Biology 
and Colloidal Chemistry. IX. E. Hexma (Biochem. Zeitsch., 1916, 
74, 219—238).—A detailed discussion of the conditions under 
which a gel is formed from the alkali hydrosol of fibrin. 8S. B. S. 


Yeast Protein. Cart Neuserea (Chem. Zentr., 1916, i, 162—163 ; 
from Woch. Brauerei, 1915, 32, 317—320).—Preparations of yeast 
protein were obtained from two different specimens of yeast by 
digestion for twelve hours at the ordinary temperature, filtering, 
coagulating the protein in the filtrate by heating, dehydrating the 
coagulum by means of alcohol, and finally digesting with alcohol 
and ether. From the residue of the macerated yeast a further 
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quantity of protein was isolated by a repetition of the above 
process. The protein had the appearance of casein, gave the 
typical protein reactions, and the corresponding products from the 
two samples of yeast, dry yeast and under-yeast, had a very similar 
composition, namely, for the protein first extracted, N=13-02% 
and 13°02%; S=0°92% and 0°85%; P=0°59% and 0°60%, and for 
the protein of the second extraction, N=13°39% and 13°46%; S= 
0°95% and 0°88%s and P=0°26% and 0°27%. Calculated on its 
phosphorus content, protein I contained 6°2% and protein II 3% 
of yeast-nucleic acid. The yeast protein contained alanine and 
tryptophan, the first being isolated by Fischer’s method as its ester, 
and the latter by two weeks’ digestion with trypsin. Aspartic and 
glutamic acids were proved absent. G. F. M. 


Iodoprotein. Apotr OswaLp (Zeitsch. physiol. Chem., 1915, 95, 
851—352).—Snow-white iodocaseinogen is prepared by dissolving 
caseinogen in the necessary quantity of alkali hydroxide, cooling to 
0°, adding a slight excess of alkali, and running in a cooled solu- 
tion of iodine in aqueous potassium iodide, with shaking, until 
a slight excess of iodine is detected by means of starch. The 
excess of iodine quickly disappears, and must be replaced. This 
procedure is repeated until the excess of iodine remains after 
keeping for a few minutes. The solution is then dialysed at 0° 
until free from iodides. The iodoprotein is precipitated by dilute 
acetic acid and dried in a vacuum over sulphuric acid. 

The snow-white powder can be preserved in the light without 
turning yellow. It contains about 14% of iodine, and readily dis- 
solves in alkali. H. W. B. 

The Formation of Pyridine Bases from Proteins. L. C. 
MaittarD (Compt. rend., 1916, 162, 757—758).—The author 
considers that the work of Pictet and Chou (this vol., i, 226) on 
the formation of pyridine and isoquinoline bases from casein is 
in agreement with and lends support to his own previous work on 


the formation of humic substances (compare A., 1913, i, 1379). 
W. G. 


Glucosamine Hydrochloride from a Mucoid Present in 
Ascitic Fluid. Apotr Oswatp (Zeiisch. physiol. Chem., 1915, 95, 
100—101).—The mucoid is prepared from ascitic fluid, after 
removal of the albumin and globulin, by precipitation of the con- 
centrated, salt-free filtrate by alcohol. After hydrolysis of the 
mucoid with 3% hydrochloric acid, crystals separate out on con- 
centration, which by their crystalline form, reducing properties, 
caramel odour on burning, and their content of chlorine are 
recognised as glucosamine hydrochloride. H. W. B. 


Urinoporphyriv. I. Hans Fiscuer (Zeitsch. physiol. Chem., 
1915, 95, 34—60).—The porphyrin was obtained from the urine 
in a case of hematoporphyria congenita by precipitation with 
acetic acid, and purified by transformation into the methyl ester, 
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which was recrystallised from chloroform and methyl alcohol. The 
methyl ester of urinoporphyrin, CygH,0,,N,, crystallises in short 
needles, m. p. 295°; the corresponding ethyl ester, C,;H,O,N,, 
in long needles, m. p. 220°. Both esters contain seven alkyl 
radicles and dissolve in chloroform or glacial acetic acid, forming 
deep red fluorescent solutions. The substances are optically in- 
active. On treatment with copper acetate in acetic acid solution, 
the methyl ester yields a copper salt, Cy,H;40,,N,Cu, fine, red 
needles from pyridine—acetic acid, and with ferrous acetate an 
iron salt, C,gH;,0,,N,FeCl, prisms from chloroform and ether, 
which softens at about 238° and decomposes at about 280°. 

On hydrolysis of the methyl ester with hydrobromic acid in 
glacial acetic acid solution in the cold, the free wrinoporphyrin, 
CHO igNy, is obtained, which crystallises from pyridine—alcohol 
in needles containing 4C,H,N. The solution in sodium hydrogen 
carbonate exhibits a deep red fluorescence. 

The chief substance isolated from the products of the total 
reduction of urinoporphyrin by hydriodic acid was phonopyrrole- 
carboxylic acid, which was obtained in the form of the picrate, 
m. p. 158—159°. The basic fraction obtained from similar com- 
pounds, such as hemin and bilirubin, by similar treatment is com- 
pletely missing in the case of urinoporphyrin. 

During the process of purification of the crude urinoporphyrin a 
second substance was isolated, insoluble in alcohol, which proved 
on investigation to be a protein, C=49°81, H=7:19, N=14°95, 
Cl=4°03, and S=1°07 per cent. In amount it constitutes about 


one-third of the crude porphyrin, and possibly it forms a definite 
compound with urinoporphyrin analogous to hemoglobin. 
Urinoporphyrin resembles hematoporphyrin in possessing the 
power, when subcutaneously injected into animals, of sensitising 
them to light, with fatal consequences. H. W. B. 


Bilirubin. Hans Fiscuer (Zeitsch. physiol. Chem. 1915, 95, 
78—80).—The discovery in pathological urine of what is probably 
a definite compound of protein and urinoporphyrin (compare pre- 
ceding abstract) suggests that bilirubin also occurs in conjugated 
form in urine and bile. On examination, the author finds that 
crystalline bilirubin contains sulphur, and, after treatment with 
boiling acetic acid, which removes most. of the sulphur, the 
analytical figures for the purified product agree more closely with 
the formula C,3;H,,0,N,, which shows its relation to mesobilirubin, 
C.3;H,O,N,, and hemibilirubin, C,,H,,O,N,, than with the formula 
hitherto held (Cy,H,,0,N,). H. W. B. 


Constitution of Hemin and Bilirubin. Wittiam Koster 
(Zeitsch. physiol. Chem., 1915, 95, 152—160).—Adverse criticism 
of Piloty’s theories of the constitution of hemin and bilirubin 
(compare A., 1915, i, 451). H. W. B. 


Hydrolysis of Yeast-Nucleic Acid with Ammonia. WALTER 
Jones and Hitpecarpe C. Germann (J. Biol. Chem., 1916, 25, 
93—102).—The authors show that the triphosphonucleic acid 
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described by Thannhauser (A., 1914, i, 1015) is identical with 
guanylic acid. 

When yeast-nucleic acid undergoes hydrolysis, whether by the 
action of ammonia or under the influence of ferments, the sub- 
stance is first decomposed into two di-nucleotides, one of which 
contains the adenine and uracil groups, whilst the other contains 
the guanine and cytosine groups. The former is comparatively 
stable, but the latter readily undergoes hydrolysis into its com- 
ponent mono-nucleotides. This last decomposition occurs to a 
large extent when yeast-nucleic acid is heated with ammonia at 
125°. At a higher temperature the products lose phosphoric acid, 
forming nucleosides. At 145° all the phosphoric acid is liberated 
and the formation of nucleosides is complete. H. W. B. 


Hydrolysis of Yeast-Nucleic Acid in the Autoclave. P. A. 
Levene and W. A. Jacoss (/. Biol. Chem., 1916, 25, 103).—The 
results obtained by Jones and Germann (see preceding abstract) 
agree essentially with those previously obtained by the authors 
(A., 1911, i, 96). H. W. B. 


The Optimal Reaction for Pepsin. Srizasuro Oxapa (Biochem 
J., 1916, 10, 126—129).—The optimal point is about [H*]= 
4x10-*. Between [H*]=5°8 x 10~? and 1°7 x 10-2 there is no con- 
siderable difference in the rate of hydrolysis. 8S. B. S. 


Study of Certain Conditions which Affect the Activity of 
Proteolytic Enzym+s in Wheat Flour. C. O, Swanson and E. L. 
Tague (J. Amer. Chem. Soc., 1916, 38, 1098—1109).—In a study 
of the conditions which affect the activity of the amylolytic 
enzymes in wheat flower (Swanson and Calvin, A., 1913, i, 1430), it 
was observed that the proteins of the flour were ‘involved, and an 
investigation has therefore been made of the effect of certain con- 
ditions on the activity of the proteolytic enzymes. The amount of 
amino-nitrogen in the flour was estimated by a modification of 
Sérensen’s formaldehyde titration method, and this method was 
also applied to the determination of the amount of protein hydro- 
lysis due to the proteolytic enzymes. Owing to the number and 
complexity of the proteins of wheat flour, the study was limited 
to leucosin, the protein freely soluble in water. 

The effects of adding potassium dihydrogen phesphate, di- 
potassium hydrogen phosphate, potassium phosphate, potassium 
hydroxide, potassium sulphide, ammonium chloride, calcium 
chloride, hydrochloric acid, egg albumin, and casein to the aqueous 
flour extract were determined. Ammonium and calcium chlorides 
have a greater accelerating effect on the rate of protein cleavage 
than any of the other salts. In presence of egg albumin, the rate 
of hydrolysis of the proteins by the proteolytic enzymes is in- 
creased, but in presence of casein no acceleration is observed. 


E. G. 


Adsorption of Invertase. J. M. Newson and Epwarp G. 
GrirFin (J. Amer. Chem. Soc., 1916, 38, 1109 


1115).—In an 
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earlier paper (this vol., i, 439) it has been shown that although 
charcoal adsorbs invertase, the inhibition of the activity of the 
enzyme is not due to the adsorption, but to a change in the 
hydrogen-ion concentration of the reaction mixture caused by the 
presence of the charcoal. In continuation of this work, it has been 
proved that invertase is of a colloidal nature, and that the reaction 
between the enzyme and a sucrose solution depends on the contact 
of two phases. The activity of invertase is not affected whether 
it is adsorbed by charcoal or by a colloid, such as saponin, serum, 
or egg albumin, distributed uniformly through the solution. The 
adsorbed invertase can be displaced by a second colloid without 
affecting its activity. E. G. 


The Optimal Conditions for the Proteoclastic Action of 
Taka-diastase. Seizapuro Oxapa (Biochem. J., 1916, 10, 130—136), 
—The optimal reaction for the proteoclastic activity is at [H*]= 
8:5 x 10-6, that is, in a medium very slightly acid. The proteo- 
clastic ferments show considerable resistance to the action of acids, 
and regain their activity after neutralisation if the degree of 
acidity to which they have been exposed does not exceed that 
found in the stomachs of animals. Ss. B. 8. 


The Adsorption of Urease and its Activity in Insoluble Form. 
Martin Jacospy (Biochem. Zeitsch., 1916, 74, 93—96).—Soja 
urease can be adsorbed by fibrin, and can still exert its activity on 
carbamide in the adsorbed form. The ferment is also active when 


it has been rendered insoluble by treatment with alcohol. 
S. B. S. 


Ferment Immunity. Martin Jacosy (Biochem. Zeitsch., 1916, 
74, 97—104).—It has been shown by the author and Falk that 
urease rapidly disappears from the sera of rabbits which have 
been treated by injection of the ferment, whereas it can be detected 
for some time in the sera of untreated animals. The experiments 
recorded in this paper show that the disappearance of the urease 
from the sera of treated animals is not due to the formation of an 
antiferment. To exclude the action of the auxo-substances, urease 
on fibrin flocks was treated with serum, and the flocks were then 
washed with water. There was no appreciable difference in the 
action of the fibrin with adsorbed urease, whether it had been 
treated with the sera of normal animals or of animals immunised 
against the ferment; in both cases the serum-treated fibrin was 
generally slightly less active than was a fibrin which had been 
treated only with saline solution. Ss. B. 8. 


The Auxo.action of Amino-acids on Ureases. Martin Jacosy 
(Biochem. Zeitsch., 1916, 74, 105—106).—Hippuric acid, unlike 
glycine, does not act as an auxo-substance to urease, but inhibits 
slightly its action. S. B. S. 


Action of Antiseptic Substances on Ureases. Martin 
Jacosy (Biochem. Zeitsch., 1916, 74, 107—108).—The action of 
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soja urease is not affected by toluene, but is inhibited by mustard 
oil and by sodium fluoride. S. B. S. 


Chemical Nature of the Oxidising Ferments. A. W. VAN DER 
Haar (Arch. Sei. phys. nat., 1916, 41, 312—315).—A résumé of 
experiments previously described (A., 1910, i, 604), from which the 
conclusion is drawn that the peroxydase of Hedera is a gluco- 
protein which has an oxidising action, that is accelerated cata- 
lytically by manganese. Neither the peroxydase of Hedera nor 
the peroxydase of potatoes is coagulated by boiling. In presence 
of proteins they are separated mechanically when the proteins are 
coagulated by heat. N. H. J. M. 


Substituted Phenylarsinic Acid Derivatives. Lzes EraBtisse- 
MENTS PouLEeNc Fréres (Eng. Pat., 1914, 22522; from J. Soe. 
Chem. Ind., 1916, 35, 557).—4-Alkylnitrosoaminopheny]-l-arsinic 
acids, as, for example, 4-nitrosophenylglycinearsinic acid, 

CO,H-CH,*N(NO)-C,H,AsO(OH),, 

are produced by treating V-dialkyl-paminophenylarsinic acids with 
nitrous acid, according to the equation: NRR”-C,H,-AsO(OH),+ 
HONO = NO-NR’-C,H,:AsO(OH), + R’”-OH g*t CH,;°, C,H;°, 
-CH,°CO,H, -CH,. CO, Alk, etc., and R” =CH,°, C,H;°, etc.). The 
dialkylaminophenylarsinic acids, in the above example 4-NV-methy]- 
phenylglycinearsinic acid, required as starting materials, are pro- 
duced by condensing dialkylanilines with arsenic trichloride and 
oxidising the product with hydrogen peroxide. The main reaction 
is carried out at 0°, and when the temperature has risen to 25—30° 
the product is poured on to ice and neutralised with sodium 
carbonate. 4-Nitrosophenylglycinearsinic acid is a colourless sub- 
stance, decomposing at about 150°, insoluble in water and acids, 
but soluble in alkalis and alcohol. On treatment with strong hydro- 
chloric acid these substances yield the corresponding V-monoalky] 
derivatives. They may be used for the preparation of therapeuti- 
cally valuable hydrazine derivatives. G. F. M. 


Preparation of Soluble Alkali Salts of Mercury Compounds. 
CuemiscHE Fasrik von Heypen (D.R.-P. 290210; from J. Soc. 
Chem. Ind., 1916, 35, 557).—Instead of using the hydroxybenzoic 
acid compounds as prescribed in the chief patent (D.R.-P. 216267), 
sulphobenzoic acids or their acid or neutral alkali salts are em- 
ployed. The new compounds, for example, sodium mereuri-m- 
sulphobenzoate, and sodium mercuri-o-sulphobenzoate, are more 
stable, and the action of the mercury in the organism is more 
gradual. Tested in equimolecular proportions with ammonium 
sulphide the latter compound deposits mercuric sulphide in about 
thirty-six hours and the former in about seventy-two hours. 


G. F. M, 


PHYSIOLOGICAL CHEMISTRY. 


Physiological Chemistry. 


The Experimental Physiology of High Altitudes. K. A. 
HasseLBatch and J. Linpuarp (Biochem. Zeitsch., 1916, 74, 
1—17).—With a diminution of the oxygen tension of the atmo- 
sphere, there is a diminution of ammonia production in the urine, 
and the “acidosis ” observed in higher altitudes is in all probability 
due to the diminished production of endogenous ammonia. The 
ammonia production of the urine must be always considered in 
intimate connexion with its actual acidity, and normally the 
ammonia production diminishes with an increase in the value of 
Py. It is just this combination of circumstances which is found in 
the case of mountain sickness, and acclimatisation sets in only when 
the value of p, for the urine becomes normal, whilst the ammonia 
production remains diminished. The magnitude of the respiratory 
metabolism is not influenced by the oxygen tension of the atmo- 
sphere; only during mountain sickness is there an increase in the 
basal metabolism, and this diminishes as acclimatisation sets in. 

8. B. S. 


Ammonia as a Physiological Regulator of Neutrality. K. A. 
HasseE.patcu (Biochem. Zeitsch., 1916, 74, 18—47).—In the fore- 
going paper it has been shown that there is an intimate relation- 
ship between the p, of the urine and the amount of nitrogen 
excreted as ammonia; the higher the p,, the larger the percentage 
of nitrogen (or the total nitrogen) excreted as ammonia. If the 
P values are plotted as abscisse and the “ammonia number”’ as 
ordinates, then it can be shown that a curve in the form of a 
rectangular hyperbola is obtained. The variations in the 
“ammonia number” (percentage of total excreted nitrogen) and 
the p, are obtained by examining the urine excreted at different 
intervals after a meal and after various diets. The curve is 
different for different individuals, and shows but small variations 
for the same individual over prolonged periods. To characterise 
it, the value of the “ammonia number” corresponding with 
Py=5'8 is taken, and this is designated the “reduced ammonia 
number.” It has been found to vary between 2°2 and 5°5 for 
different individuals. During pregnancy, the “reduced ammonia 
number” is increased, and this is also the case during a fever. 
The “reduced ammonia number” in high altitudes or in an atmo- 
sphere of low oxygen tension is, on the other hand, diminished 
(Biochem. Zeitsch., 1916, 74, 48—55). 8. B. 8. 


The “Reduced” and the “ Regulated” Hydrogen Number 
of the Blood. K. A. Hasserpatca (Biochem. Zeitsch., 1916, 74, 
56—62).—It is proposed to retain for the term “acidosis” its 
original meaning, a condition in which salts of organic acids are 
present in the blood in abnormally large quantities. The equi- 
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librium between the bases and acids in the blood is determined 
only by the hydrion concentration=the “hydrogen number” 
(Michaelis). The hydrogen number of the blood under the tension 
of 40 mm. carbon dioxide is designated the “reduced hydrogen 
number,” and by means of this factor the true reaction of different 
kinds of blood can be compared. The “regulated hydrogen 
number ” of the blood is the final result of the regulating forces of 
the organism (the activity of the kidney, ammonia formation, and 
the respiratory activities), and is defined as the hydrogen-ion con- 
centration of the blood under alveolar tension. It rises and falls 
with falling and rising stimulability of the respiratory centre. 
S. B. S. 


The Action of Intravenous Infusions of Hypertonic Solu- 
tions of Various Salts and Organic Substances on tbe 
Respiratory Metabolism. V. Henriques (Biochem. Zeitsch., 1916, 
74, 185—207).—As a measure of the respiratory exchanges, the 
oxygen consumption was employed, as the carbon dioxide excre- 
tion is influenced by subsidiary factors, such as the change in the 
hydrion concentration of the blood. The effect of the intravenous 
injection of strongly hypertonic solutions of salts (freezing points, 
—1°85° to — 3°70°) was, as a rule, insignificant. With sodium iodide 
and bromide, and lithium chloride, the oxygen taken up by the 
organism diminished by amounts varying between 7% and 16°2% 
of the total. The toxic action of iodine, bromine, and lithium 
must be considered as small. The effect of nitrate, sulphate, and 
phosphate of sodium was also very small, the maximal diminution 
of the oxygen consumed being 6°3%. The injection of hypertonic 
solutions of glycerol, carbamide, and sucrose caused increase in 
the oxygen consumption. The author considers that as the in- 
jection of these substances caused no marked alteration in the 
respiratory quotients, the increased consumption is not due to the 
combustion of the injected substances, but rather to their stimu- 


lant action on the cells, that is, to a specific dynamic effect. 
8. B. 8. 


Physico-chemical Researches on Animal Liquids. &X, ii. 
Variations in the Refractive Index of Blood Serum During 
Dialysis. G. QuaGLIARIELLO and G. Beccnint (Atti R. Accad. Lincet, 
1916, [v], 25, i, 428—433. Compare this vol., i, 446).—When 
blood serum is diluted with water, the change in the refractive 
index is proportional to the concentration of the diluted serum. 
The variation of the refractive index of serum during dialysis 
indicates that the latter exerts on the stable proteins present, 
namely, the soluble globulin and the albumin, an action which 
converts them from a state of true solution into one of pseudo- 
solution. The protein molecules are then no longer isolated, but 
united in more or less voluminous complexes, which remain, how- 
ever, invisible under the ultramicroscope. Such an explanation 
accounts also for the diminution of the osmotic pressure of serum 
to one-sixth of its value on dialysis. pre ae 
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Effect of Surgical Procedures on the Amount of Dextrose 
in the Blood. A.sert A. Epsrein and Paut W. Ascuner (J. Biol. 
Chem., 1916, 25, 151—162).—Almost all surgical operations per- 
formed under nitrous oxide and ether anesthesia are followed by 
hyperglycemia, in which the amount of dextrose in the blood 
generally increases from 30% to 50%. Intraperitoneal and extra- 
peritoneal operations produce similar effects. Post-operative 
glycosuria was observed in only one case out of fifty. H. W. B. 


Blood Relationship of Animals as Displayed in the Com- 
positions of the Serum-proteins. V. Percentage of Non- 
proteins in the Sera of Certain Animals and Birds. R. M. 
Jewett (J. Biol. Chem., 1916, 25, 21—22).—In the former articles 
of this series (Robertson, A., 1913, i, 122; Woolsey, A., 1913, i, 
923; Thompson, A., 1915, i, 94; Briggs, A., 1915, i, 95) it was 
assumed that the amount of non-proteins in the blood sera of all 
animals was about the same. This is now found to be incorrect, 
and the amounts of non-protein nitrogenous matter in the sera 
of various animals have therefore been determined by the micro- 
refractometric method (Robertson, A., 1915, ii, 851), and the 
necessary small corrections made in the figures previously given 
for the percentages of the various proteins in blood sera. 


H. W. B. 


Limit of Assimilation of Dextrose. A. E. Taytor and FLoreNce 
Hutton (J. Biol. Chem., 1916, 25, 173—175).—Quantities of 
dextrose up to 500 grams can be ingested by the majority of 
healthy adult males without producing glycosuria or hyper- 
glycemia. H. W. B. 


The Fate of Inorganic Nitrogen in the Metabolism of the 
Dog. WitiiamM CaLpwetL and Haroip Rex Seprimus CLorworTHy 
(Biochem. J., 1916, 10, 14—25).—The experiments were under- 
taken primarily with the object of ascertaining whether synthesis 
of nitrogenous compounds can take place in the body when 
nitrogen is supplied in the form of ammonium salts, but the results 
obtained do not permit of any definite conclusion being arrived 
at as to this point. Various ammonium salts were added to the 
diet of dogs or injected subcutaneously, and the nitrogenous 
balance and distribution of nitrogen amongst the nitrogenous 
excreta of the urine were determined. The chief definite results 
obtained relate to the character of the nitrogenous excreta. After 
the administration per os, in the case of the organic salts, such 
as ammonium acetate or lactate, the added nitrogen is excreted 
largely in the form of carbamide. When, however, the ammonium 
has been given as an inorganic salt, such as the chloride, the body 
has to protect itself against the effects of the strong acid (hydro- 
chloric acid), and an appreciable amount of the ammonium salt 
is excreted as such. When an ammonium salt is injected, the output 
of carbamide in the urine is appreciably increased, and there is a 
diminished excretion of nitrogen in the feces. S. B. 8. 
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Nuclein Metabolism. III. Complex Crystallised Cleavage 
Products of Yeast-Nucleic Acid. 8S. J. THANNHAUsSER and G. 
DorFrMu.uER (Zeitsch. physiol. Chem., 1915, 95, 259—262)—The 
trinucleotide, triphosphonucleic acid, previously prepared by the 
action of human duodenal juice on yeast-nucleic acid (A., 1914, i, 
1015), is also obtained by hydrolysis with ammonia in an autoclave 
at a temperature of 120—125° (compare Jones and Germann, this 
vol., i, 515). A second complex compound is also formed, and is 
separated by fractional precipitation with alcohol. It has acidic 
properties, and forms a crystalline brucine salt, m. p. 182—185°, 
which contains C=58°32, H=5°89, N=7°65, P=2°98%. H. W.B. 


The Growth of Rats on Artificial Dicts Containing Lactose. 
Jack Ceci, Drummonp (Biochem. J., 1916, 10, 89—102).—Lactose 
when prepared from milk may contain traces of an impurity which 
acts as a growth-promoting accessory substance, which is soluble 
in alcohol and water, and is not destroyed when heated for six 
hours at a temperature of 100°. For complete growth of young 
animals, in addition to an adequate supply of fats, carbohydrates, 
and proteins, at least two accessory substances are necessary, one 
being soluble in fats and the other in water, and no growth is 
possible in any young animal when the diet of ‘purified fats, carbo- 
hydrates, and proteins is entirely free from these. S. B. 8. 


Amino-acid Minimum for Maintenances and Growth, as 
Exemplified by Further Experiments with Lysine and 
Tryptophan. Tuomas B. Ossporne, Larayerte B. Menpet, Epna 
L. Ferry, and AtrreD J. Wakeman (J. Biol. Chem., 1916, 25, 
1—12).—Rats can be maintained at an almost constant body- 
weight for months on a food containing zein as its sole protein with 
an addition of tryptophan equal to 3% of the zein. On adding 
lysine and additional quantities of tryptophan to the diet the 
animals begin to grow, and the rate of growth increases with 
increasing amounts of these amino-acids furnished by the food until 
the normal rate is attained. In one case, a small patch of hair 
on the animal’s back was dyed red, and this remained unchanged 
throughout six months of inhibited "growth, until lysine was added 
to the diet; growth was then resumed, both in the body and the 
hair, with the result that the red patch speedily disappeared. 
When both lysine and tryptophan are added to the zein diet the 
rate of growth depends on the amount of that amino-acid which is 
present in relatively the smallest proportion in accordance with the 
“law of the minimum.” H. W. B. 


Nature of the Dietary Deficiencies of the Wheat Embryo. 
E. V. McCotitum, Nina Simmonps, and Water Pitz (J. Biol. 
Chem., 1916, 25, 105—131).—The wheat embryo contains qualita- 
tively all the factors essential for the promotion of the growth and 
well-being of rats, but these are not so proportioned as to constitute 
a satisfactory diet without several modifications. Even when these 
have been made, growth and reproductive power are not normal, 
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and it appears that the wheat embryo contains a toxic substance, 
associated with the fatty constituents, and therefore removed by 
extraction with ether. The exact nature of the toxic agent has 
not been ascertained. H. W. B. 


Biochemical Considerations as regards Heredity; the 
Limits of BodyjSize and Length of Life. Orro Raun (Liochem. 
Zeitsch., 1916, 74, 243—247).—The author has already put forward 
the conception that the enzymes of the cell are thermolabile, and 
undergo destruction under the normal vital conditions. They are, 
however, replaced by synthesis, and the optimal state for vital 
functions is when the synthesis and destruction balance one another. 
It is now assumed that the enzyme synthesis takes place owing 
to the presence of another factor, which is also thermolabile, and 
probably a catalyst which is designated an agent of the second 
order, and this agent is itself synthesised under the influence of a 
thermolabile factor “of the third order.” The series of agents is 
a finite one, and the capacity for normal exertion of vital functions 
will depend chiefly on the production of the last factor in the 
chain. The application of this conception to various biological 
problems is discussed. S. B. 8. 


Inositol of Brain and its Preparation. Goro Momose 
(Biochem. J., 1916, 10, 120—125).—Inositol can be prepared from 
brain by extracting it with acetone (1 kilo. of brain to 1 litre of 
acetone). The acetone is then distilled off, and to the watery 
extract left lead acetate is first added, and then, after filtering off the 
precipitate thus produced, basic lead acetate. From the second 
lead precipitate, inositol is obtained. The inositol of human brain 
is identical with that of ox-brain and the ordinary i-inositol of 
plants. 8. B. S. 


Chemical Composition of Intestinal Mucus. I.and II. G. 
QUAGLIARIELLO and A. CrairaLEanu (Atti R. Accad. Lincei, 1916, 
[v], 25, i, 516—521, 598—600).—The principal protein present in 
the aqueous extract of the intestinal mucus of the pig is a nucleo- 
protein, for which the name entero-nucleoprotein is proposed. It 
is obtained as a greyish-green powder insoluble in water, alcohol, 
or ether, but soluble in dilute alkali solution, from which it is 
precipitated by addition of acid. It contains N, 15%; P, 0°40%, 
and 8, 0°75%; the presence of a pentose, of purine bases, and of 
iron in the molecule has also been demonstrated. T. H. P. 


The Carbohydrate Metabolism of the Surviving Liver of 
the Rabbit. J. Asenin (Bivchem.? Zeitsch., 1916, 74, 248—264).— 
The glycogen content of the rabbit’s liver does not diminish to any 
marked extent when it is perfused in situ with Tyrode’s solution. 
The glycogen is not, furthermore, diminished when peptone is 
added to the perfusing fluid, and in this respect the rabbit differs 
from the tortoise, dog, and rat. It is supposed that there is some 
connexion between this fact and the known immunity of the 
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rabbit towards peptone. Adrenaline also fails to diminish the 
glycogen content of the liver when added to the perfusing fluid. 


‘The technique employed in the perfusion is described in detail. 
S. B. S. 


The Formation of Carbohydrates trom Amino-acids in the 
Isoiated Liver. Uco Lomproso and CamiLLo Artom (Chem. Zentr., 
1916, i, 167; from Arch. Farm. Sperim., 1915, 20, 211—224).—On 
passing diluted blood through an isolated dog’s liver the glycogen 
decreased by 20—30% within an hour, and part was found as 
dextrose in the liquid, the rest being further degraded. A smaller 
diminution of liver glycogen was observed when the operation was 
carried out with Ringer's solution, and dextrose was, as before, 
detected in the circulatory fluid. The addition of 2 grams of 
dextrose to the Ringer’s solution led to the combustion of the 
greater quantity of the mobilised glycogen. When amino-acids 
(1—3 grams of asparagine, leucine, alanine, glycine) were passed 
through the isolated liver with diluted blood, a slight increase of 
carbohydrate was detected in individual cases in the liver, and 
in other cases an increase of carbohydrate in the blood without a 
corresponding diminution of glycogen, indicating that the liver is 
capable under these conditions of converting amino-acids into carbo- 
hydrates. When Ringer’s solution was used in a similar way with 
amino-acids, no increase in carbohydrate, either in the liver or in 
the circulatory fluid, could be detected, but it must be borne in 
mind that the formation of carbohydrate in this case is not neces- 
sarily excluded, since it might possibly have been covered by the 
subsequent combustion of sugar in the liver. G. F. M. 


Occurrence of Arginase in the Animal Organism aad its 
Recognition by means of the Formaldehyde Method. S. 
EpDLBACHER (Zeitsch. physiol. Chem., 1915, 95, 81—87).—The new 
method for the detection of arginase depends on the fact that 
whereas arginine contains only one amino-group reactive to form- 
aldehyde, ornithine, one of the products of the action of arginase 
on arginine, contains two such groups. A standard solution of 
arginine chloride is first prepared and titrated by the Sérensen 
formaldehyde method. The extract of the organ (liver, for 
example) which is suspected to contain arginase, is divided into 
two equal portions and incubated with and without the addition of 
5 c.c. of standard arginine solution for from six to thirty-six hours 
in the presence of toluene. After incubation, the difference 
between the amounts of V/10-sodium hydroxide required by the 
two portions on titration with formaldehyde and alkali in the usual 
way is equal to that required by 5 c.c. of the standard arginase 
solution if arginase is absent from the extract, or to twice the 
quantity if it is present. 

The author finds by the application of this method that the liver 
is the only organ in the body containing arginase. Contrary to the 
statement of Kossel and Dakin (A., 1904, i, 840), it is absent from 
the kidney, thymus, and intestinal mucous membrane. Arginase 
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is not found at all in birds or reptiles, not even in the liver. An 
activation by serum of possibly inactive arginase in tissue extracts 
or in pressed organ juices does not occur. H. W. B. 


Reaction of the Pancreas and Other Organs. J. H. Lone 
and F. Fencer (J. Amer. Chem. Soc., 1916, 38, 1115—1128).—The 
authors have shown (A., 1915, i, 1024) that the pancreas of freshly- 
killed animals has an acid reaction. Further quantitative work 
on this subject has proved that seasonal and feeding variations 
do not affect the reaction. Experiments have also been made on 
other organs. The parotid glands, the liver, and the spleen are also 
acid in reaction, but less so than the pancreas, whilst the bile is 
slightly alkaline or neutral, and the thyroid gland practically 
neutral. 

Analysis of the press juice from the pancreas has shown that its 
acid reaction is due to the presence of acid phosphates (especially 
of potassium) and acid nucleoproteins. The alkali salts of the 
nucleoproteins are readily soluble in water, and are therefore 
present in the press juice. E. G. 


The Stability of Pancreatic Lipase. Davin HENRIQUES DE 
Souza (Biochem. J., 1916, 10, 108—114).—Glycerol extracts of 
pancreas retain their lipoclastic or proteoclastic activity after more 
than five years. Dilute extracts (1 in 3) kept with or without anti- 
septics for six weeks also retain their activity. Trypsin and lipase 


are present in concentrated and dilute glycerol extracts, the glycerol 
apparently inhibiting the destructive action of trypsin on lipase. 
8. B. S. 


The Development of the Black Markings on the Wings of 
Pieris brassicae. Hersert Onstow (Biochem. J., 1916, 10, 
26—30).—The black markings are caused by the oxidation of a 
colourless chromogen by tyrosinase, which is supplied from the 
body-lymph of the pupa by means of wing-nervures to the chromo- 
gen which had been previously deposited in the wings in the areas 
destined to become black. The oxidation takes place just before 
emergence of the fully-developed insect, as soon as atmospheric 
oxygen has access to the wing. S. B. 8. 


Amino-acids and the Formation of Siik in the Larva of 
Bombyx Mori. Observations and Experiments with Amino- 
acetic Acid. Luciano Picorin1 (Chem. Zentr., 1916, i, 168—169 ; 
from Arch. Farm. Sperim., 1915, 20, 225—258).—To study the 
influence of amino-acids on the formation of silk equal quantities 
of silk-worms were fed on (1) dry leaves, (2) leaves moistened with 
water, (3) leaves sprayed with 2°5% aminoacetic acid solution, and 
(4) 11°4% sucrose solution. The chrysalis of the second series 
attained the greatest total weight, followed by the third, first, and 
fourth. The order of decreasing weight of dry chrysalis was 
fourth, first, second, and third series; and of decreasing nitrogen 
content of dry substance, third, first, second, and fourth series. 


VoL. CX. i. < 


i. 526 ABSTRACTS OF CHEMICAL PAPERS. 


Even the individuals of the various series showed this constant 
difference in nitrogen content. The largest quantity of silk was 
provided by the dry substance of series 2, the least by series 4. The 
dry substance of the chrysalis of series 1 contained most nitrogen, 
followed in order by 3, 2, and 4. The silk itself, however, of 
series 3 contained most nitrogen, followed closely by 4. The vary- 
ing manner of distribution of nitrogen between chrysalis and silk 
substance indicates that a nitrogen-free diet can replace nitrogen- 
containing substances in the chrysalis, these then being available 
for the synthesis of silk. The fibroin content, and also the weight 
and length of workable silk, was greatest in series 3, all these 
results pointing to the conclusion that the aminoacetic acid was 
absorbed and assimilated. Attempts to breed worms on leaves 
which were treated with a concentrated solution of aminoacetic 
acid revealed a considerable toxic action resulting in the ultimate 
death of the worms. This is attributed to decomposition products, 
particularly ammonia. This possibility of the formation of toxic 
products from amino-acids lends support to the hypothesis that silk 
formation is mainly a protective measure of the silk-worms, having 
as its object the removal of free amino-acids from the organism. 


G. F. M. 


The Presence and Fate of Choline in the Animal Body. 
A Method for the Detection of Small Amounts of Choline. 
M. Guecennerm and W. Lirrier (Biochem. Zeitsch., 1916, 74, 
208—218).—A method is given for converting choline into its 
acetyl derivative without actually isolating the base from the body 
fluid (urine, blood, etc.) in which it exists. The presence of the 
acetyl derivative can then be detected by its characteristic action 
on the surviving intestine of a guinea-pig, by means of which a 
quantity as small as 0°0000001 gram can be found. By ascertain- 
ing the maximal dilution which gives the physiological reaction, the 
amount of acetylcholine can be estimated with a fair amount of 
accuracy. One litre of urine contains normally 0°002—0°01 gram 
of choline, and a litre of serum contains 0°002—0°02 gram. No 
characteristic deviations from these numbers are found in the 
various pathological cases investigated. Subcutaneous injections of 
large quantities of choline cause no appreciable increase in the 
choline content of the urine; intravenous injections, on the other 
hand, cause a transient increase in the choline content of urine 
and blood; the chief part, however, is not excreted in the urine. 
The surviving liver only causes a small amount of change in the 
choline when this base is perfused through it. Commercial 
ovolecithin preparations contain minute quantities of choline; a 
scission of the base does not take place when the lecithin is exposed 
to Réntgen rays. S. B. S. 


The Distribution of Iodine Compounds in the Organism 
and its Relationship to their Constitution. Martin Jacosy 
(Biochem. Zeitsch., 1916, 74, 123—-130).—The following substances 
were administered in quantities containing equivalent amounts of 
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iodine (0°41 gram per kilo. of body-weight) to rabbits: di-iodo- 
brassidic acid and its calcium salt and ethyl ester, calcium iodo- 
behenate (sajodin), and di-iodotariric acid (iodostarin). The animals 
were killed after twenty-four hours, and the iodine was then esti- 
mated colorimetrically in portions of the lungs, liver, blood, and 
fat, and the results were tabulated as the number of mg. of iodine 
per gram of dried weight. It was found that the fat contained 
relatively large quantities of iodine when the salts of the acids 
had been administered, but not after administration of the free 
acids themselves, Ss. B. 8. 


Physico-chemical Investigations on Animal Liquids. XI. 
Chemical Reaction of the Bite. G. QuaGLIARIELLO (Atti R. Accad. 
Lincei, 1916, [v], 25, i, 536—538).—For various samples of bile 
procured by means of an incision of the gall-bladder, divergent 
results were obtained for the reaction, the value of {|H*] x 10’ vary- 
ing from 0°129 to 2°090 (A., 1911, ii, 1114). With bile direct from 
the liver the results obtained are more constant, and vary only 
between 0°130 and 0°211, except in one instance, when the low 
value 0°073 was found. These numbers are in better accord with 
those given by other animal liquids, dog’s blood, for example, giving 
the number 0°22. a. Me 


Amount of Acetone in Milk. N. O. Enereipr (Zeitsch. 
physiol. Chem., 1915, 95, 337—350).—The proteins of milk are first 
removed by tannic acid. The acetone is then distilled from the 
filtrate, and estimated either by the iodometric or the author’s 
colorimetric method (A., 1915, 11, 591). The amount of acetone 
in mg. per litre in the milk of various animals is as follows: 
cow, 1°45—2°42; horse, 0°48—0°97 ; sheep, 0°48—0°68 ; goat, 0°97— 
1°45 ; human, 0°48—1°16. H. W. B. 


Synthesis of Hippuric Acid in the Animal Organism. III. 
Excretion of Uric Acid in Man after Ingestion of Sodium 
Benzoate. Howarp B. Lewis and Watrer G. Karr (J. Biol. 
Chem., 1916, 25, 13—20).—During the first four hours after the 
administration of sodium benzoate the elimination of hippuric acid 
is at a maximum, whilst the excretion of uric acid is markedly 
diminished. A corresponding increase in the rate of uric acid 
excretion does not subsequently occur. The authors suggest that 
the glycine required for the transformation of benzoic into hippuric 
acid in the body is furnished in part by the products of decom- 
position of uric acid. The diminished elimination of uric acid is 
not due to a toxic action of the benzoate, because the ingestion of 
hippurates does not produce a similar effect. Moreover, the amount 
of creatinine excreted after the ingestion of sodium benzoate 
remains constant. H. W. B. 


The Excretion of Magnesium by the Urine. Marrin Jacony 
(Biochem. Zeitsch., 1916, 74, 131—133).—The magnesium and 
calcium excreted in the urine of a patient treated for tetanus by 
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injection of 25% solutions of magnesium sulphate were estimated. 
During the treatment the magnesium was excreted in much larger 
amounts than the calcium. Conditions as regards calcium and 
magnesium excretion rapidly became normal after the treatment 
with magnesium salts had ceased. S. B. S. 


The Isolation of Methylguanidine by the Silver Method. 
Artuur James Ewins (Biochem. J., 1916, 10, 103—107).—The 
author has succeeded in isolating from the urine of typhoid 
patients methylguanidine in quantities larger than those stated to 
have been found in normal urine. Subsequently he found simi- 
larly large amounts in normal urine, and he now shows that it is 
probable that the base is derived from creatinine (or creatine) 
during the precipitation of the silver salt of bases, which is brought 
down in the presence of alkalis. Methylguanidine can be obtained 
directly from creatinine when the silver method is applied to the 
latter base, the amount of the former obtainable depending on the 
temperature, time of action of the alkali, etc. Ss. ’ 


Anaphylaxis by Diglycylglycine. EpcGarp Zunz and (MLLE.) 
Diaxonorr (Biochem. J., 1910, 16, 160—168).—It is possible to 
render rabbits anaphylactic by three injections of diglycylglycine 
at intervals of seven days, although more marked effect is produced 
by a larger number of injections. Anaphylactic shock produced by 
injection of the peptide or of fresh horse serum into animals thus 
sensitised shows the following symptoms: fall of arterial pressure, 
acceleration of respiration, and increased intestinal movements. All 
these symptoms are not produced in every case. The fall of arterial 
pressure due to anaphylactic shock from diglycylglycine should be 
greater than 10 cm., as a gradual fall to this amount can be 
produced by the first injection of this substance into an animal. 
The effect on blood coagulation cannot be employed as a criterion 
of anaphylactic action, as the polypeptide itself is not without 
action. S. B. S. 


Fate of N-a-Aminohexoic Acid in the Phloridzinised Dog. 
Istpor GREENWALD (J. Biol. Chem., 1916, 25, 81—86).—The ad- 
ministration of the dextro- or of the levo-rotatory stereoisomeride of 
n-a-aminohexoic acid to the phloridzinised dog is followed by the 
appearance in the urine of an amount of “extra ”’ dextrose approxi- 
mately equivalent to that of the amino-acid ingested. In some cases 
an increased excretion of acetone and of B-hydroxybutyric acid is 
also observed. H. W. B. 


Formation of Specific Proteoclastic Ferments in Response 
to the Parenteral Injection of Foreign Proteins. FLorence 
Hutton (J. Biol. Chem., 1916, 25, 163—171)—The author has 
injected solutions of certain proteins parenterally into rabbits, and 
has afterwards tested the sera for the presence of enzymes capable 
of hydrolysing the specific protein injected. The criterion of hydro- 
lysis adopted was the increase of non-protein nitrogen. Protamine, 
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phaseolin, gliadin, caseinogen, edestin, lactalbumin, Bence-Jones 
protein, and globulin from soja bean were the proteins injected 
and, in each case, not the slightest indication of the formation 
of a proteoclastic enzyme was obtained. H. W. B. 


The Storing of Acid Dyes in the Animal Organism, a4 
Physical Process. Win. von Moe.itenporrr (Kolloid Zeitsch., 
1916, 18, 81—90).—Attention is drawn to the difference in the 
behaviour of acid and basic dyes towards living cells. The storing 
up of acid dyes in the organism is found to depend very largely 
on the dispersity of the dyes. The tendency to accumulate 
diminishes as the degree of dispersity increases. There is no 
evidence to show that acid dyes combine with the cell substance, 
although it is probable that such combination occurs in the case of 
basic dyes. The solubility of acid dyes in lipoid substances tends 
to diminish the accumulation of these in the cells. H. M. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Nitrogenous Matter on the Lactic Fermenta- 
tion of Dextrose by the Bacillus Bulgaricus. Lropotpo Léprz 
PérEz (Anal. Fis. Quim., 1916, 14, 165—193)—An exhaustive 
series of determinations of the amount of lactic acid produced by 
the fermentation of dextrose under varying conditions. Inter alia, 
the presence of nitrogenous matter is essential to the fermentation, 
and the process is much facilitated by the addition of calcium 
carbonate. A. 3. @W. 


The Scission of Urea by Bacteria. Martin Jacosy (Biochem. 
Zeitsch., 1916, 74, 109—115).—Bacteria obtained by U. Friede- 
mann, which could produce tumours on plant bulbs, were found 
to be capable of decomposing urea. The bacteria were not active 
in the presence of antiseptics. The precipitates obtained from the 
bouillon cultures by extraction with sodium chloride or by shaking 
with kieselguhr were found to be active, but the author has not 
yet succeeded in isolating a urease from the bacteria. S. B. S. 


The Action of Serum on the Scission of Urea by Bacteria, 
and the Problem of the Increase of Bacterial Virulence in 
the Animal Body. Martin Jacosy (Biochem. Zeitsch, 1916, 74, 
116—122).—Serum increases the action of the bacteria on urea. 
The avxo-substance in this case is not an amino-acid, for glycine 
inhibits the urease action. On heating the serum for twenty 
minutes at 70° its auxo-action is somewhat increased. On dialysis, 
the auxo-action is not lost, and there is some evidence from th2 
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dialysis experiments that two auxo-substances are present. Further- 
more, if the dried serum is treated with alcohol, both the part 
soluble and the part insoluble in this solvent are active, although 
the former is only present in small quantities. The author draws 
attention to the bearing of the facts discovered on the mechanism 
of the increase of virulence of bacteria when these pass through 
an animal body. S. B. S. 


Some Factors that Influence Nitrate Formation in Acid Soils. 
E. B. Frep and E. J. Grau (Soil Sci., 1916, 1, 317—338).—Four 
representative types of Wisconsin soils were used: (1) a neutral 
silt loam, (2) an acid sand, (3) an acid silt loam, and (4) an acid 
peat. The last three required respectively 13,050 Ibs., 20,420 Ibs., 
and 5,985 Ibs. of calcium carbonate per acre to neutralise the top 
six inches of soil. All four types were found to contain nitrifying 
organisms; when, however, they are inoculated into a _ culture 
medium, the two silt loams nitrified much more rapidly than the 
sand and peat. 

In the soils themselves nitrification was very slow in the acid 
sand and peat, although the production of ammonia from casein in 
these soils is very rapid. In the silt loams nitrification was much 
more rapid. The form of nitrogen seems to play an important 
part, organic nitrogen being more readily nitrified in acid soils 
than ammonium sulphate, whilst in non-acid soils the reverse is 
observed. These results and the fact that the source of the nitrify- 
ing bacteria is immaterial indicate that acid soils are not provided 
with nitrifying organisms especially resistant to acidity. 

When organic nitrogenous compounds are present, addition of 
calcium carbonate has a temporary stimulating effect on nitrifica- 
tion which is reversed later on, coincidently with a great increase 
in nitrate-assimilating bacteria. 

The conclusion is drawn that, under laboratory conditions, the 
beneficial effects of calcium carbonate on plants are not due to the 
direct effect on nitrification, which takes place before the plants 
require large amounts of nitrates. The rapid accumulation of 
nitrates, due to liming, may, moreover, result in a loss of nitric 
nitrogen through leaching. N. H. J. M. 


The Sources of the Nitrogen of Yeast. Tu. Boxorny (Chem. 
Zeit., 1916, 40, 366—368).—Whilst all sorts of simple nitrogen 
compounds are available as food material for many species of 
fungi, yeast is somewhat more discriminating. Nitrates are 
unaltered and unassimilated, and the simple amines, such as ethyl- 
amine, are also unfavourable, and the yeast becomes quickly 
smothered by growths of bacteria. As a protection against this 
the presence of a fermentable sugar is advantageous. As the result 
of a series of experiments with various nitrogenous compounds in 
culture media, the following increases in weight of the dried plant 
substance after completion of fermentation (two days) were ob- 
served : ammonium sulphate in presence of sucrose, 71°8% ; ammon- 
ium sulphate in presence of dextrose, 113%; asparagine and sucrose, 
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103°7%; aspartic acid and sucrose, 61°3%; leucine and _ sucrose, 
90°3% ; tyrosine, 61°3%; glycine, 25°8%; somatose (flesh albumose), 
a decrease of 9°7%, indicating that albumoses cannot be absorbed 
until peptonised; peptone with sucrose, 177°4%; peptone alone, 
serving also as carbon nutriment, 152%. Carbamide under certain 
conditions can also act as a nitrogenous food for yeast. In conclu- 
sion, the author discusses the question of the technical protein 
synthesis by means of yeast. G. F. M. 


Influence of Partial Deacidification and of Temperature on 
the D-composition of the Acids of Wine. H. Mi.ier-Tourcau 
and A. OstTeRWALDER (Chem. Zentr., 1916, i, 378—380; from 
Landw. Jahrb. Schweiz, 1915, 391—399).—Five 1-litre quantities 
of self-expressed grape juice were partly deacidified by the addition 
of 0°6, 1°3, 2°0, 2°66, and 4 grams of calcium carbonate respec- 
tively, and after five hours were transferred to sterilised fermenta- 
tion flasks and kept at 11° in order to prevent decomposition of the 
acids during tie fermentation. When fermentation was complete 
the wine, filtered from the lees, was placed in 300 c.c. sterilised 
flasks filled to the neck, and maintained at 15°. The contents first 
became quite clear, and then again cloudy at the commencement 
of the acid decomposition, clarifying once again towards the end 
of that process. In the strongly deacidified wines this decomposi- 
tion occurred within a month, but with the only slightly or not at 
all deacidified wines only after about two months. The duration 
of the process with the latter wines was also longer than with 
the former; it varied from ten to twenty days. Whilst the 
decrease in acidity during the alcoholic fermentation varied on 
account of the varying content of tartar owing to the different 
amounts of calcium carbonate that had been added, the fall in 
acidity during the second fermentation was in every case almost the 
same, 4°2—4°39%. This, together with the almost uniform volatile 
acid and lactie acid content, shows that in each case an equal 
quantity of malic acid had been decomposed, and that no lactic 
fermentation had occurred. In conformity with the authors’ pre- 
vious experience, the fermentation was exclusively due to Bacterium 
gracile. Tables are appended showing the complete composition 
of the wines in question. The influence of temperature on the 
acid fermentation was studied between 4°5° and 36°, for which 
purpose the grape juice after alcoholic fermentation was placed 
in Panum thermostats. Temperatures of 20—26° were most 
favourable for the fermentation, but temperatures as low as 
13—17° were sufficient to complete the action in the course of 
several months. Under 10° was unfavourable, whilst at 34°5—36° 
no acid fermentation occurred. G. F. M. 


Formation of Acetaldehyde in Wine during and after 
Fermentation. H. Mitter-Tnureau and A. OsrerwaLpER (Chem, 
Zentr., 1916, i, 380-—-381; from Landw. Jahrb. Schweiz, 1915, 
408—420).—The authors have deduced from the results of previous 
experiments that acetaldehyde appears as an intermediate pro 
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duct in alcoholic fermentation, and are now able to confirm this 
deduction by combining the aldehyde with sulphur dioxide during 
the fermentation, thus protecting it from further action. Samples 
of sterilised grape-juice were fermented and small quantities of 
potassium metabisulphite added at varying intervals of time. 
After completion of fermentation the wine contained considerable 
quantities of combined sulphur dioxide, and the distillate obtained 
from it after being rendered alkaline with sodium carbonate gave 
the Lewin and Rimini reactions for acetaldehyde. Similar experi- 
ments were carried out with solutions of sucrose and of dextrose. 
Calculated on 100 grams of fermented sugar, the distillate from 
four wine samples contained 890, 350, 634, and 454 mg., from the 
sucrose solutions 434 and 879 mg., and from the dextrose solution 
583 and 1180 mg. of acetaldehyde. These quantities naturally 
do not represent more than a fraction of the acetaldehyde pro- 
duced, since free sulphur dioxide was only present during a small 
portion of the total time during which fermentation was going 
on, whilst acetaldehyde is being formed during the whole period 
as an essential intermediate product of the sugar degradation. In 
finished wines, acetaldehyde may be produced by the oxidation of 
the alcohol; it can be caused either by exposure to the air or by 
storing in partly filled vessels. Treatment with sulphur dioxide 
removes it. . G. F. M. 


Prevention of Alcoholic Fermentation in Fruit and Grape 
Juice by means of Sulphurous Acid. H. MtLier-Tuureau and A. 
OsTERWALDER (Chem. Zentr., 1916, i, 381—382; from Landw. 
Jahrb. Schweiz, 1915, 421—432).—The amount of sulphur 
dioxide requisite to kill yeast and prevent alcoholic fermentation 
is not the same for all fruit juices. The results of a close in- 
vestigation show that in certain juices a considerable portion of 
the added sulphurous acid is rendered inactive by combination 
with fruit aldehydes (compare preceding abstract), and, moreover, 
the efficacy of the sulphur dioxide remaining free is variable, 
depending on the number and type of yeast cells present and the 
chemical composition of the juice. A higher percentage of 
tartaric, malic, or tannic acid increases the activity of the free 
sulphurous acid. Thus the juice from over-ripe grapes with 197 
and 168 mg. of free sulphur dioxide per litre commenced in some 
of the flasks to ferment, whilst three samples of juice from early 
red fruit containing only 106, 136, and 134 mg. per litre did not 
ferment. Similarly with pears, one juice containing 453 mg. of 
sulphur dioxide per litre fermented, whilst another with 82 mg. 
per litre did not. A favourable food medium for the yeast cells 
increases their powers of resistance. If the sulphurous acid pre- 
sent is insufficient to kill all the cells, the remaining ones will 
multiply again and cause fermentation ; it is not necessary for all 
the acid present to be oxidised to sulphate before this can occur, 
nor for the sulphur dioxide to be combined with aldehyde pro- 
duced by the oxidation of the alcohol, as suggested by Martinand 
(Mém. soc. agric. France, 1911, 15, 15). On the other hand, the 
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yeast growth is possible even in the presence of considerable 
quantities of sulphur dioxide, but when fermentation is scarcely 
perceptible, aldehyde is formed, not as the result of oxidation, 
but in consequence of the degradation of sugar (see preceding 
abstract), and the free sulphur dioxide is then rapidly removed 
by combination. G. F. M. 


The Antiseptic Action of Substances of the Chloroamine 
Groups. H. D. Dakin, J. B. Consen, M. Durresne, and J. Kenyon 
(Proc. Roy. Soc., 1916, |B], 89, 232—-251).—The germicidal action 
of a number of chloroamines was investigated, both in the presence 
and the absence of serum, and these were found to be valuable anti- 
septics. Almost all substances containing the NCl group have 
germicidal action; the presence of more than one such group does 
not appreciably increase the action; molecule for molecule, the 
action is greater than that of sodium hypochlorite; substitution in 
the aromatic nucleus by Cl, Br, I, CHs, C.H;, or NO, groups does 
not increase germicidal action; the chloroamine derivatives of the 
sulphonchlioroamide type of naphthalene and other bicyclic com- 
pounds closely resemble in their action the simpler aromatic chloro- 
amines; the few bromoamines examined show a slightly lower 
germicidal action than the corresponding chloroamines, but are 
more active than sodium hypobromite; they react more readily 
with proteins than does sodium hypobromite. Derivatives of 
proteins containing the NCl group, prepared by the action of 
sodium hypochlorite, are also strongly germicidal. 

The chief substances investigated were the sodium sulphonchloro- 
amides, of which the ptoluene derivative, which can be readily 
and cheaply obtained, is very satisfactory, and is designated 
“chloramine T.” The method of obtaining the sulphonchloro- 
amides is indicated in the following equations: 

R:SO,°NH, + 2HC1O = R-SO,°NCl, + 2H,0 ; 

R-SO,"NCl, + 2NaOH = R:SO,Na:NCl + NaClO + H,O. 

The sodium sulphonchloroamides are soluble, crystalline sub- 
stances. A method is given for preparing them without the 
necessity of isolating the dichloroamine. 

The germicidal action of the sodium sulphochloroamides of 
the following was investigated: of benzene, o-toluene, p-toluene, 
p-ethylbenzene, p-chlorobenzene, pbromobenzene, piodobenzene, 
m-nitrobenzene, o-, m-, and p-xylene, o-dichlorobenzene, o-nitro- 
toluene, mesitylene, y-cumene, dibenzyl, a-naphthalene, 8-naphtha- 
lene, and also sodium  1:4-naphthalenedisulphonchloroamide, 
sodium 2:6-naphthalenedisulphonchloroamide, sodium 2:7-naph- 
thalenedisulphonchloroamide, sodium o-sulphochloroamidobenzoate, 
sodium p-diphenyldisulphonchloroamide, sodium diphenylmethane- 
disulphonchloroamide, and sodium dibenzyldisulphonchloroamide. 
The germicidal action also of the following chloroamines was in- 
vestigated: quinonechloroimide, quinonedichloroimide, acetyl- 
chloroaminobenzene, p-chloroacetylchloroaminobenzene, 2 : 4 -di- 
chloroformylchloroaminobenzene, 2 : 4 -dibromoacetylchloroamine- 
benzene, acetylchloroaminochloroxylene, diacetylchloroaminodi- 
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chlorobenzene, benzobromoamide, sodium _ benzenesulphonbromo- 
amide, p-xylenesulphonbromoamide; the action was also investi- 
gated of chlorinated blood albumin, egg albumin, caseinogen, and 
peptones. 

The method of germicidal action has not been definitely ascer- 
tained, but the chloroamines act on proteins and on amino-acids 
readily, and the reaction in the latter case may be represented by 
the following typical equations: 

CH,°C,H,-SO,Na:NCl + NH,°CH,:CO,H = 

NHCI-CH,°CO,Na + CH,°C,H,SO,"NH,. 

NHCI-CH,°CO,Na + H,O =CH,0 + CO, + NaCl+ NHs3. 
An aldehyde is the usual product of the reaction. 

Reference is also made to a crystalline compound of hexa- 
methylenetetramine and calcium hypochlorite, which is prepared 
by adding strong bleaching powder solution to hexamethylene- 
tetramine, and is precipitated in the form of fine crystals. 
Although this compound has strong germicidal properties, it 
readily decomposes on keeping, and is too unstable for practical 
use as an antiseptic. S. B. S. 


Studies in Permeability. III. Absorption of Acids by 
Plant Tissue. Mitprep Hinp (Ann. Bot., 1916, 30, 223—238).— 
The hydrogen ions of all the acids employed are rapidly absorbed 
by plant tissue from dilute solutions. With mineral acids the 
exosmosis of electrolytes produced is considerably less than in the 
case of formic and acetic acids. 

Evidence was obtained which suggests that proteins may have 
an essential part in the absorption of acids. No indications were 
obtained that lecithin has any influence. N. H. J. M. 


Formation of Acetaldehyde in Fruits. H. Mi .ier-Tuurcau 
and A. OsTeRWALDER (Chem. Zentr., 1916, i, 380; from Landw. 
Jahrb. Schweiz, 1915, 400—407).—Attempts were made to deter- 
mine the aldehyde content of pears, apples, and grapes at various 
stages of ripeness by adding excess of potassium metabisulphite to 
the freshly expressed juice, and then estimating the free and the 
total sulphur dioxide. The difference, namely, the combined 
sulphur dioxide, was regarded as an approximate measure of the 
aldehyde present. Alternatively, the juice was subjected to a 
preliminary distillation in a stream of carbon dioxide, and the 
distillate (250 c.c. from 2 litres), collected in a well-cooled receiver, 
was examined as above described, but the values found were 
always too low. The distillate, nevertheless, gave the Lewin and 
Rimini reactions for acetaldehyde. The results indicated that 
acetaldehyde is only present in notable quantity in pears, namely, 
from about 4 to 300 mg. per litre, according to increasing ripe- 
ness. In apple-juice 14—52 mg. per litre were found, but only 
1—6 mg. in the distillate. No aldehyde could be detected in 
grape-juice, and in all cases with the commencement of fermenta- 


tion the aldehyde rapidly disappears, P G. F. M, 
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The Distribution of Maltase in Plants. I. The Function of 
Maltase in Starch Degradation and its Influence on the 
Amyloclastic Activity of Plant Materials. Wittiam ALFRED 
Davis (Biochem. J., 1916, 10, 31—48).—Reasons are given for 
supposing that maltase is always present in plants where starch 
degradation occurs, and that the failure to detect it is due to 
the facts that it is endocellular in origin and readily destroyed 
at temperatures above 50°. It occurs in considerable quantities 
both in germinated and ungerminated cereals. As the result of 
the study of the rate of action on maltose and starch, the con- 
clusion has been drawn that this enzyme acts only on maltose 
which has been derived from the starch by the action of the other 
amyloclastic ferments, and that no direct scission of dextrose from 
starch ever occurs. The action of the enzymes of germinated 
barley on starch is similar to that of the enzymes of taka-diastase, 
but the latter is richer in maltose-forming enzymes, so that the 
dextrin stage in starch degradation is passed through more rapidly. 
In both cases dextrose is formed from maltose by the action of 
maltase. 8. B. 8. 


The Distribution of Maltase in Plants. II. The Presence 
of Maltase in Foliage Leaves. Artruur Jonn Datsun (Biochem. J., 
1916, 10, 49—55).—The crushed pulp of the leaves examined 
(Tropeolum, potato, dahlia, turnip, sunflower, and mangold) acts 
on soluble or gelatinised starch to form reducing sugars, the greater 
part of which consists of dextrose. There is no doubt that these 
leaves, therefore, contain a maltase. When a relatively large excess 
of starch is used, the conversion is incomplete, and maltose is found 
amongst the degradation products. This is due to the fact that the 
action of the endocellular maltase is limited under the conditions 


of the experiment, having low solubility and low powers of diffu- 
sion. S. B. 8. 


The Distribution of Maltase in Plants. III. The Presence 
of Maltase in Germinated Barley. Arrnur Jonn Daisn 
(Biochem. J., 1916, 10, 56—76).—The presence of maltase in ger- 
minated barley can be shown when the finely powdered grain is 
allowed to act on maltose and starch at 38°. In these circum- 
stances dextrose and maltose can be formed from starch, the propor- 
tion of the former increasing as that of the latter diminishes. The 
dextrose is got by the action of maltase on maltose, and not by 
direct scission from starch. The action of the germinated barley 
is similar to that of taka-diastase. It has not been found possible 
to isolate a maltase from the material by extraction with water and 
precipitation of the extract thus obtained by alcchol; preparations 
obtained in this way act as ordinary malt extracts, and form only 
dextrin and maltose from starch. From numerous experiments on 
the auto-digestion of germinated barley and its action on added 
starch, the conclusion is drawn that the degradation of starch 
takes place in a series of stages: starch—>soluble starch —> dex- 
trins —> maltose —> dextrose. The maltose was estimated in the 
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presence of dextrose by fermentation with pure cultures of yeast 
(S. exiguus and S. marxianus), which are free from maltase, by the 
method described by Davis and Daish. 8. B. S. 


Ceanothus velutinus (Snow Brush) as a Source of Wax 
and Tannin. Cnas. C. Scatione and Hersert 8. BLAKEMORE (J. 
Ind. Eng. Chem., 1916, 8, 411—413).—The leaves and twigs of 
Ceanothus velutinus, a common shrub growing in California, yield 
7°3% of wax and 17°3% of tannins. The wax consists of free hydro- 
carbons and cerotic acid, together with ceryl and myricyl palmitates 
and stearates. A trace of glycerides appears to be present. The 
tannins are of the catecholic variety, and are suitable for tanning 
purposes. W. BP. &. 


The Presence of Cyclic Amino-acids in Ergot of Rye. 
Siemunp Frinxet and Joser Ratner (Biochem. Zeitsch., 1916, 74, 
167—169).—The following acids have been found in ergot extracts: 
tyrosine, tryptophan, and histidine. Tryptophan was not found in 
all preparations investigated. 8. B. S. 


Peptolytic Enzyme of Ficus carica. N. T. Deveanu (Bull. 
Sci. Acad. Roumaine, 1916, 4, 345—354). —The peptolytic enzyme 
of the latex of Ficus carica is found to be identical with that of 
Carica papaia. When left in contact with lead sulphide for a 
shorter or longer time, these enzymes suffer total or partial loss 
of their activity, and the latter is arrested completely by hydrogen 
sulphide. During the period of growth, the degradation of the 
proteins present in the leaves of Ficus carica yields only proteose, 
peptone, and amino-acids of the type of tyrosine; glutamine prob- 
ably exists in the leaves, but not the alloxuric bases, histidine, 
arginine, choline, or betaine. During auto-digestion at high tem- 
peratures degradation products are formed which are precipitated 
by phosphotungstic acid. i. H. P. 


Presence of Urease in Higher Plante. M. W. Bryerinck 
(Chem. Weekblad, 1916, 18, 443-—-444)-Mom’s statement (this 
vol., i, 358, ii, 203) as to the absence of urease in soja beans is not 
confirmed by the author, who found a number of specimens to be 
rich in this substance. A. J. W. 


Alkaloids of some Egyptian Solanacezs. Frank Hucues 
(Ministry of Agric., Egypt, Techn. Sci. Service, Bull. 3, 1916. Com- 
pare Dunstan and Brown, T., 1899, 75, 71; 1901, 79, 72).—The 
Egyptian Hyoscyamus muticus may contain only 0°6% of alkaloid 
if collected after the ripening of the seed, and from 1°5—2% about 
the time of flowering. Great care is necessary in drying the 
material. A sample of expressed juice which was evaporated under 
reduced pressure was found to have lost the whole of the alkaloid 
by hydrolysis. 

The method employed for extracting and purifying the alkaloid 
is described. N. H. J. M 
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Some Constituents of Sumbul Root. Freperick W. Hey. 
and Merritu C. Harr (J. Amer. Chem. Soc., 1916, 38, 432—446). 
—A systematic examination of the root of Ferula Sumbul, an 
official drug in the United States, imported from Moscow. The 
most conspicuous portion of the extract is a resin, soluble in 
alcohol but insoluble in water. 

Percolation with cold alcohol removed about 20% of the material. 
Of this, the constituents soluble in water were sucrose, levulose, a 
glucoside of umbelliferone, acetic acid, and betaine. The insoluble 
resin was further extracted with light petroleum, ether, chloroform, 
ethyl acetate, and alcohol. The petroleum extract contained a 
white, acid resin, which yielded vanillic acid on hydrolysis, and 
also a fat, a large proportion of which was unsaponifiable. Of 
this, one fraction, b. p. 168—173°/12 mm., corresponded with 
C,H,,0, whilst a phytosterol, C,,H,,O, m. p. 134—135° (acetate, 
m. p. 121—122°), was also isolated. Acetic, butyric, valeric, tiglic, 
angelic, oleic, linoleic, cerotic, palmitic, and stearic acids were 
identified among the fatty acids. The ethereal extract contained 
a phytosterolin, C,,H;,O,, m. p. 290° (acetate, m. p. 159—160°), 
a trace of vanillin, a neutral resin, which yielded umbelliferone om 
hydrolysis, and an acid resin, which gave vanillic acid and umbelli- 
ferone on hydrolysis. The chloroform extract consisted largely of 
a glucosidic resin, which yielded umbelliferone and dextrose on 
hydrolysis. The ethyl acetate extract was not glucosidic, but also 
gave umbelliferone on.hydrolysis. The final alcoholic extract when 
submitted to acid hydrolysis yielded umbelliferone and a reducing 
sugar. J.C. W. 


Action of some Organic Compounds on Plants. Giacomo 
Cramician and Crro Ravenna (Ann. Chim., 1915, [ix], 3, 5—27. 
Compare A., 1908, ii, 773; 1909, ii, 604; 1910, 11, 234; 1911, 
ii, 643, 761).—o-, m-, and pCresols in the form of their calcium 
salts, potassium phenolsulphonate, catechol, and quinol were 
injected into a number of tobacco plants and after six to eight 
weeks the plants were collected and their alkaloid content deter- 
mined and compared with that of control plants. The differences 
obtained were too slight to allow of any conclusions being drawn. 
Similar experiments were conducted with nicotine in the form of 
its hydrogen tartrate, the results indicating that the nicotine 
injected was partly destroyed by the plants, but to a lesser extent 
than the other substances previously studied. 

Tobacco seeds in a state of rest, similar seeds germinated in the 
absence of nitrogenous compounds, and tobacco plants in various 
stages of growth were examined for the presence of tsoamylamine. 
This base could not be detected in resting seeds, but was probably 
present in the germinating seeds. It was absent from young plants, 
but present in more developed plants, the latter also showing an 
increase in nicotine. There is no indication of any genetic relation- 
ship between isoamylamine and nicotine in the tobacco plant. 

A large amount (730 grams) of alkaloid hydrochlorides accumu- 
lated from tebacco plants during a number of years was carefully 
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examined for the presence of pyrrole bases, but, contrary to the 
results of Pictet and Court (A., 1907, i, 954), none could be found. 
In addition to isoamylamine and nicotine, trimethylamine was 
isolated in the form of its hydrochloride. 

Maize plants were inoculated with gallic acid in the form of its 
potassium salt, and after five weeks the plants were harvested and 
examined, but they showed no sign of special formation of gluco- 
sides or of substances similar to tannin, although the gallic acid had 
almost entirely disappeared. 

Maize and sorghum plants were similarly inoculated with acetone 
in the form of its bisulphite compound in the presence of an equal 
weight of dipotassium hydrogen phosphate. The leaves were 
gathered and examined, but showed no sign of formation of gluco- 
sides hydrolysable by emulsin, but the acetone was eliminated 
by the plants by an oxidation process, W. G. 


Cyanogenesis in Plants. Tridens flavus (Tall Red Top). 
Arno VIEHOEVER, Cart O. Jouns, and Cart L. Aussere (/. Biol. 
Chem., 1916, 25, 141—150).—7ridens flavus, a common grass, con- 
tains a considerable amount of hydrogen cyanide. The maximum 
quantity occurs in the inflorescence tops (0°0037%), whilst the root 
contains only a trace. Hydrogen cyanide is not present in the ripe 
seeds. 

Specimens of the grass collected in August contain larger quan- 
tities of hydrogen cyanide than those collected in September. By 
October all traces of hydrogen cyanide have disappeared from the 
plants, but they still contain an enzyme capable of liberating 
hydrogen cyanide from amygdalin. H. W. B. 


Sulphofication. P. E. Brown and H. W. Jounson (Soil Scz., 
1916, 1, 339—362).—Pot experiments are described in which oats 
were grown in a loam rich in organic matter, and containing 
911 lbs. of phosphorus and 2487 lbs. of sulphur per acre (2,000,000 
lbs. of surface soil). It was found that calcium sulphate, mono- 
calcium phosphate, acid phosphate, and rock phosphate all in- 
creased the sulphofying and ammonifying powers of the soil, 
although the results were not always parallel. Phosphates increase 
the yield of oats, whilst sulphates had no effect on the yields. 

Sulphofication is not injuriously affected by ordinary applications 
of calcium sulphate, and is increased by calcium carbonate even 
when applied in excessive amounts; small amounts of magnesium 
carbonate are favourable, whilst large amounts depress sulphofi- 
cation below that in the same soil with its acidity unneutralised. 

N. H. J. M. 


Constituents of the Maize Embryo. E. Wiunvrerstrin and 
F. Winscue (Zeitsch. physiol. Chem., 1916, 95, 310—336).—The 
composition of the maize embryo differs considerably from that of 
the wheat grain. It does not contain free arginine, and only a 
trace o: glutamine. The remainder of the comparatively small 
proportion of non-protein nitrogenous compounds consists of two 
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bases—guanidine, which is not present in the wheat embryo, and 
a compound, C,,Hs,Og.,;N,¢, which could not be obtained in crystal- 
line form. 

The proteins of the maize embryo consist chiefly of albumins with 
a small proportion of globulin. A nucleic acid, such as occurs in 
the wheat embryo, is not present. 

The maize embryo contains about four times as much fat as the 
wheat embryo. Sitosterol and phosphatides are present, as well as 
the glycerides of higher and lower fatty acids. 

The carbohydrates of the maize embryo comprise a pentoside and 
a considerable quantity of inositol phosphoric acid. H. W. B. 


The Zymase and Carboxylase of Potato and Sugar-beet. 
J. Bopndr (Biochem. Zeitsch., 1916, 73, 193—210).—Both zymase 
and carboxylase can be isolated from the reserve depdts of potato 
and sugar-beet, in confirmation of the observations of Stoklasa. 
The fermentative actions are not due to bacteria, for when these 
have been isolated from the fermentation mixtures they do not 
produce alcoholic fermentation of dextrose. No alcohol is pro- 
duced by the enzyme preparations made from potatoes with ring 
disease, but a large amount of acetic acid is formed. This is 
produced by an alcohol oxydase of the soil bacteria, which obtain 
entrance into the crude enzyme preparation from the diseased 
tubers. The enzyme preparation from beets suffering from beet- 
rot produces only small amounts of alcohol and carbon dioxide, but 
the reason for this is unknown. In addition to zymase, carb- 
oxylase can also be isolated from beet and potato, and it is possible 
to obtain preparations in which only the carboxylase action exists. 
The differences in stability, etc., between the two enzymes are 
similar to those discovered by Neuberg in his investigations on the 
zymase and carboxylase of yeast. 8. B. 8. 


The Dependence of the Resorption of the Potassium Ion on 
the Presence of the Sodium Ion in the Organism of the Sugar- 
beet. Juxtius Sroxiasa (Biochem. Zeitsch., 1916, 73, 260—312).— 
The chlorides of potassium and sodium when added singly in solu- 
tion to a soil of mixed sand and peat cause an increase in both 
the bulk of a sugar-beet plant and of the sugar content as com- 
pared with plants grown in a similar way but receiving the same 
amount of water without salts. The increase in mass and sugar 
caused by N/10-potassium chloride is markedly more than that 
caused by NV/10-sodium chloride. Concentrations of more than 
2N/10-sodium chloride act deleteriously on the plant, and the 
growth is less than with the lower (4/10) concentrations. The 
plants can, however, tolerate a higher concentration of the 
potassium salt; 3.V/10-potassium chloride causes a depression in 
the amount of dry substance in the plant, but has no harmful 
influence on the amount of sugar in the beet. The best results in 
the plant growth are produced by a mixture of the two salts (each 
in V/10-concentration), and the toxic action of 3N/10-potassium 
salt can be antagonised by the addition of 2NV/10-sodium salt. 
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Addition of calcium carbonate improves the action of a mixture of 
sodium and potassium chlorides, and antagonises the deleterious 
action of either salt when added in excess. Calcium chloride exerts 
a somewhat similar action, especially as regards the sugar content 
of the plant. The best results as regards sugar production are 
obtained by the use of a mixture of the chlorides of sodium, 
potassium, and calcium. Details are given by the author as to the 
influence of the salts on the beet plant in various stages of the 
growth. From anatomical examination at different stages of 
growth of plants treated in various manners, the conclusions are 
drawn that the potassium ion plays a considerable part in improv- 
ing the turgescence, the chlorophyll production, and consequently 
the assimilation processes; the sodium ion appears to influence 
chiefly the growth of the cell-walls of the epidermis. 

The resorption of potassium and sodium by the plants was also 
investigated. This reaches its maximum when both salts are 
employed together, each in the concentration V/10. The relation- 
ships between the relative amounts of potassium and sodium 


adsorbed under various conditions were also determined. 
S. B. 8. 


Occurrence of Indole and Scatole. Epmunp O. von LippMANN 
(Ber., 1916, 49, 106—107).—In the recovery of sugar by the 
strontia or baryta process, it is observable that if the molasses is 
boiled for some time with a considerable excess of the alkaline 
earth the vapours possess an unpleasant fecal odour. Careful 
examination of the condensed vapours has revealed the presence of 
indole and scatole, the formation of these substances being prob- 
ably due to the decomposition of protein substances or degradation 
products of these. 

Mention is also made of the fact that the author in an examina- 
tion of the sap of the pale shoots of beets which have sprouted when 
stored has observed the presence of substances which he believes 
to be /-tryptophan, /-phenylalanine, and hypaphorine (van Rom- 
burgh, A., 1911, i, 668). DB. FF. F. 


Indole in Cheese. V. E. Netson (J. Biol. Chem., 1916, 24, 
533—536).—Indole is present in limburger and camembert cheeses 
and in “Handkase.” Limburger cheese also contains phenol. 
Cheddar, Swiss, “Gammalost,” brick, and roquefort cheeses do not 
contain indole or phenol. Scatole is absent in all cases. 

The amount of indole in limburger cheese increases during the 
ripening process until it reaches as much as 1 part in 52,800 parts 
of cheese. 

The organism responsible for the production of the indole in 
cheese has not been ascertained, but lactic and bulgaricus forms of 
organisms when grown on media containing tryptophan did not 
produce indole or scatole. H. W. B. 
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Process of Treating Hydroxy-compounds with Acetylene 
and New Industrial Products [Diolefines] Arising therefrom. 
G. Borreau (Fr. Pat., 477560; from J. Soc. Chem. Ind., 1916, 35, 
617).—The action of acetylene on hydroxy-compounds, particularly 
alcohols, by heating in presence of a mercury catalyst, produces 
ethers which, on dehydration by heating with various oxides, sili- 
cates, sulphates, or phosphates, are converted into substances of 
industrial importance. Thus from primary and secondary alcohols 
diolefines are obtained ; methyl alcohol and acetylene, for example, 
give an ether, C,H,,0,, which on dehydration loses 2 mols. of water 
with the formation of butadiene. G. F. M. 


Saponification of Chlorine Derivatives of Aliphatic Hydro- 
carbons. (Preparation of Methyl Alcohol.) E. Szarvasy 
(U.S. Pat., 1181697; from J. Soc. Chem. Ind., 1916, 35, 707).— 
Aliphatic chlorohydrocarbons, such as methyl chloride, are hydro- 
lysed by heating them (for example, at 140°) under pressure (for 
example, 20—24 atm.) with an alkaline solution, the vessel being 
rotated so as to cover its interior with a film of the reacting liquids. 

G. F. M. 


Preparation of Ethylene Dibromide. E. B. R. Pripgavux 
(Chem. News, 1916, 118, 277)—An arrangement of apparatus is 
indicated, whereby large quantities of ethylene dibromide can be 
prepared, in such a way that the ethylene is completely converted 
into dibromide free from bromine, in one operation and with the 
least loss of bromine. The working is on the counter-current prin- 
ciple, and is continuous. The ethylene is prepared by passing 
alcohol vapour through heated phosphoric acid. a. B. Pa. 


Preparation of y-Methylbutinol, its Homologues and 
Analogues. FARBENFABRIKEN voRM. F. Bayer & Co. (D.R.-P., 
291185 ; from J. Soc. Chem. Ind., 1916, 35, 707—708).—A mixture 
of y-methylbutinol or its homologues or analogues with ethyl alcohol 
is obtained by the action of acetylene on acetone or its homologues 
or analogues.in presence of alkali ethoxide. On shaking with con- 
centrated sodium hydroxide and cooling with ice the alcoholate 
of y-methylbutinol separates in crystals; it is redissolved in water, 
and the cold solution saturated with carbon dioxide and extracted 
with ether. From the ethereal extract the methylbutinol ig 
recovered by distillation. G. F. M. 


Neutralisation of the Affinity of Main and Subsidiary 
Valencies in Compounds of a Higher Order. II. J. V. 
Dussxy (with Ta. Beer and H. Frank) (J. pr. Chem., 1916, [ii], 
93, 142—161. Compare A., 1914, ii ,732).—The ability of metallic 
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xanthates to form additive compounds with pyridine and ammonia 
has been further investigated, and the aluminium salts of sulphonic 
acids have been prepared. 

Cuprous methyl xanthate (Ragg, A., 1910, i, 154) dissolves in 
pyridine to form the compound, CuU8,*OMe,C,H;N, which separates 
as a canary-yellow powder. Nickel methyl xzanthate, 

Ni(S°CS-OMe),, 

obtained by mixing solutions of nickel sulphate and potassium 
methyl xanthate, crystallises from ethyl acetate in large, black 
needles, decomp. 158—160°, and forms compounds with 2, 3, and 
4 molecules ot pyridine. Zinc methyl xanthate separates from 
benzene in large, white granules, and forms a yellow compound 
with 2 molecules of pyridine. Mercuric methyl xanthate crystal- 
lises unchanged from pyridine in pearly scales, m. p. 135—137° 
(decomp.). “erric methyl zanthate torms large, black crystals, and 
the compound, Fe(CS,"OMe);,3C;H;N, crystallises in golden-yellow 
leafiets, m. p. 88—90%. Cobaltic methyl xanthate, Co(CS,"UMe)s, 
forms glistening, black, rhombic crystals, but does not combine with 
pyridine. Chromic methyl xanthate, Cr(CS,*OMe)3, forms large, 
black crystals, m. p. 150—152° (decomp.). Bismuth methyl zan- 
thate crystallises in long, deep yellow needles, and slowly decom- 
poses in pyridine solution. Lead methyl zanthate forms slender, 
pale yellow needles. 

Cuprous ethyl xanthate forms the canary-yellow compound, 
CuCSs,°OEt,C;H;N, decomp. 120—126°. Nickel ethyl sxanthate, 
m. p. 137°, forms a compound with 2C;H;N, m. p. 124° (decomp.). 
Barium ethyl xanthate and bismuth ethyl zanthate, yellow, quad- 
ratic tablets, m. p. 106°, do not combine with pyridine, but zinc 
ethyl xanthate forms the compound, Zn(CS,°OEt),,2C;H;N, yellow 
prisms and needles. 

Nickel methyl and ethyl xanthates form pale blue, labile com- 
pounds with 6NH;. Zinc methyl and ethyl xanthates form well- 
crystallised compounds with 2—3NH3. 

The following aluminium salts of the general formula 

Al(OH,),,380,R,3H,0, 
were obtained by double decomposition of aluminium sulphate and 
the barium sulphonates: benzenesulphonate, very hygroscopic; 
toluene-w-sulphonate, snow-white needles ; p-phenolsulphonate, thick 
tablets; a-naphthalenesulphonate, crystalline powder; B-naphth- 
alenesulphonate, glistening leaflets. J. C. W. 


Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides. II. Prarutta CnHanpra Riy (T., 1916, 109, 
603—612. Compare A., 1916, i, 246).—An extension of the earlier 
investigation of the interaction of mercury mercaptide nitrites and 
the alkyl iodides. The product obtained from mercury methylmer- 
captide nitrite and butyl iodide was found to have the composition 
MeS,°C,H,,HgI,,C,HoI, instead of the expected Me,S,,HgI,,C, Hol, 
and further examination showed that the methyl radicle can be 
displaced by its other homologues, the effect apparently being 
dependent, in part at least, on mass action. It is noteworthy that 
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in the separated compound, Me,S,,HgI,,Mel, the methyl radicle is 
not displaceable by a higher homologue, the displacement occurring 
only when this substance is in a nascent condition. 

Although according to the formulation annexed, the iodine 
atoms attached to sulphur might be expected to exhibit 

different behaviour from that in the complex group 

R Hgl  Hgl, no distinction is perceptible with an acetone 
R-S—S-R’ solution of silver nitrate, which quantitatively 

i removes the whole of the iodine, and, indeed, provides 

a very convenient means for the estimation of the iodine 
in these compounds, as well as for the conversion of the disulphon- 
ium alkyl mercuri-iodide into the corresponding nitrate. 

The compounds described below were prepared by the method 
already described; except where otherwise stated, they were of a 
pale yellow colour resembling flowers of sulphur. Mercury methyl- 
mercaptide nitrite and methyl iodide yielded the substance 
Me.S,,HgI,,MelI, m. p. 162°; with ethyl iodide the mercury methyl- 
mercaptide nitrite gave the substance MeEtS,,HglI,,EtI, m. p. 67°; 
with n-propyl iodide, n-butyl iodide, and isoamyl iodide respectively 
the products were the substances 

MePr°8,,HgI,,PreI ; MeS,°C,H,,HgI.,C, Hol, 
m. p. 108°, and MeS,°C;H,,,HgI,,C;H,,;, a semi-solid, yellowish- 
green mass. 

The general nature of this class of reaction is demonstrated by 
the conversion of 2-mercaptothiazoline into the corresponding 
be? SS. 0-8-HgNO,, by 
treatment in alcoholic solution with mercuric nitrite, the product 
being able to react with ethyl iodide with formation of the expected 

= 20S) pHglyEtl, a yellowish- 
brown solid. The interaction of dithiolethylene and mercuric 
nitrite produced a white, crystalline mixture of two mercury 
ethylenemercaptide nitrites, HgNO,°S°C,H,-S*HgNO, and 
HgNO,°8-C,H,°S,°C,H,’S:HgNO,, 
both of which react with ethyl iodide, yielding a disulphonium 


compound of the formula C,H, <¢!>C,H, Hgl,, Etl. 


Mercury ethylmercaptide nitrite and n-propyl iodide reacted with 
formation of the swhstance EtPr*S,,HgI,,PreI, m. p. 77°, the pro- 
duction of Et,S,,HgI,,PreI as described in the earlier publication 
probably being due to the use of a smaller proportion of propyl 
iodide, with the result that no displacement of the ethyl group 
occurred. With mercury ethylmercaptide nitrite and n-butyl 
iodide the substance EtS,°C,H»,HgI,,C,H,I was obtained as a dark, 
treacly liquid, the substance EtS,°C;H,,,HgI,,C;H,,I, produced by 
the action of tsoamyl iodide, being of similar consistency. The 
substance MeEtS,,HgI,,MelI, formed by the interaction of mercury 
ethylmercaptide nitrite and methyl iodide, was a pale yellow, 
crystalline solid, m. p. 84—85°. 


mercury 2-mercaptothiazoline nitrite, 


disulphonium compound, ( 


aa2 
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The substances MePr*S,,Hg(NO ).,Pr*NO3,C,H,O and 
Et.8,,Hg(NO;).,Pr°NO3,C3;H,O, 

were viscid liquids obtained by the double decomposition of silver 

nitrate with the corresponding iodides in acetone solution; each 

product retains a molecule of acetone in combination. 

When ethyl disulphide and mercuric iodide in molecular propor- 
tions are heated with excess of ethyl iodide for three hours, the 
substance Et,S,,HglI,,EtI, yellow crystals, m. p. 110°, indistinguish- 
able from the product of interaction of mercury ethylmercaptide 
and ethyl iodide, is obtained ; this result appears to render doubtful 
the formula Et,S8,HglI,,EtI, given by Hilditch and Smiles (T., 1907, 
91, 1397) to a compound, m. p. 110°, obtained by the interaction 
of ethyl disulphide and mercuric iodide in acetone solution. 

D. F. T. 


Preparation of Ethyl Acetate from Acetaldehyde. Con- 
SORTIUM FUR ELEKTROCHEMISCHE INDUSTRIE (Eng. Pat., 1915, 
4887 ; from J. Soc. Chem. Ind., 1916, 35, 653).—Instead of increas- 
ing the catalytic activity of aluminium ethoxide by treatment with 
substances containing a halogen, by melting with aluminium hydr- 
oxide, etc. (see Eng. Pats., 1913, 26825, 26826; A., 1915, i, 3, 72), 
the same result may be attained by dissolving the molten ethoxide 
in anhydrous potassium alum, copper sulphate, or camphor, or by 
rapidly cooling the molten substance by pouring it on to a cold 
metal plate, or into a solvent. When, for example, 160 grams of 
the molten ethoxide (16°9% Al) are poured into 300 grams of boil- 
ing ethyl acetate, and to the solution 2665 grams of acetaldehyde 
are added rapidly with stirring, a product is obtained after several 


hours which on distillation gives a 90% yield of ethyl acetate. 
G. F. M. 


The A‘ and A’ Isomerides of Stearolic Acid. 8. PosTERNAK 
(Compt. rend., 1916, 162, 944—946. Compare A., 1910, i, 459).— 
The remaining two of the six possible isomeric stearolic acids have 
now been prepared. 

A*-Stearolic (tariric) acid (1 mol.) was melted and a current of 
dry hydrogen iodide led over it until it had absorbed two molecules. 
The resulting oil was boiled on a water-bath for three hours with 
30% alcoholic potassium hydroxide, the potassium iodide was 
filtered off, the alcohol distilled off, the soaps dissolved in boiling 
water, and decomposed with dilute sulphuric acid. The crystalline 
product, obtained on cooling the liquid, consisted of a mixture of 
AS, A‘, and A®-stearolic acids, the first-named being removed by 
a single crystallisation from alcohol. The other two acids were 
converted into their di-iodo-derivatives in acetic acid solution, and 
these were separated by crystallisation from alcohol, the first pro- 
duct being (y-di-iodoelaidic acid, nacreous plates, m. p. 68°25°. 
This, when treated with sodium in absolute alcohol, yielded 
Aé-stearolic acid, m. p. 49°25°. When oxidised with fuming nitric 
acid, this acid‘ yielded pimelic acid and (y-diketostearic acid, yellow, 
micaceous plates, m. p. 86°5°. The stearolic acid, on the addition 
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of 1 molecule of hydrogen iodide and subsequent reduction by zinc 
in acetic acid, gave As-elaidic acid, thin, oblong plates, m. p. 45°5°. 
cis-(n-Dihydrozystearic acid, needles, m. p. 96°5°, was also pre- 
pared 

After the removal of (y-di-iodoelaidic acid from the above mix- 
ture of di-iodo-derivatives, the iodine was removed from the residue, 
which was then submitted to fractional crystallisation through its 
sodium salt, the final product being A®stearolic acid, nacreous 
plates, m. p. 52°5°. On oxidation with fuming nitric acid it yielded 
tridecoic acid, and de-diketostearic acid, m. p. 94°. In addition, 
the following derivatives were prepared: 6¢-di-iodoelaidic acid, 
long, slender needles, m. p. 52°; A®-elaidic acid, rhombic plates, 
m. p. 47°5°; and de-dihydroxystearic acid, needles, m. p. 94°. 

W. G. 


Glutaconic Acid. II. P. E. Verxape (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 1527—1539. Compare this vol., i, 249).— 
Some of the evidence promised in the earlier paper, to the effect 
that ordinary glutaconic acid is neither of the possible cis- nor trans- 
isomerides, but that the symmetrical formula proposed by Thorpe is 
most plausible, is now assembled. 

Conductivity measurements give the values K x10®°=171, 176, 
and 164, at 0°, 25°, and 45° respectively; these values are about 
3°7 times as great as those of glutaric acid, and indicate that no 
isomerisation occurs on heating. 

Under the influence of various chemical and photo-chemical aids 
to cis-trans-isomerisation, glutaconic acid was unaffected. 

The stable glutaconic acid gave a white precipitate with mer- 
curic acetate of a compound which contained mercury exclusively 
in complex union, which is characteristic of cis-acids (Biilmann, 
A., 1902, i, 665; 1910, i, 347). The compound probably has the 
oe _ CH(OH): CH: C0, 3H,0, 

Hg Hg-O 
plained Br assuming that the labile cis-glutaconic acid is produced 
intermediately, and ‘that one of the H-atoms of the methylene group 
is replaced by mercury. 

Glutaconic acid was also found to absorb bromine vapour very 
rapidly, like cis-acids. Here, again, it is assumed that the labile 
cis-form is first produced from the normal acid. J.C. W. 


formula and its formation is ex- 


Formaldehyde Containing Copper. Hermann Kunz-Krause 
(Chem. Zentr., 1916, i, 554; from A poth. Zeit., 1916, 31, 66—67). 
—The presence of copper in formaldehyde is ‘attributable to the 
volatility of copper formate, and also possibly to the formation 
of copper carbonyl, CuCO, both of which substances are derived 
from the copper spiral employed as a catalyst. Simall quantities 
of copper can be detected to a certain limit by the blue colour 
produced on the addition of excess of ammonia to the formaldehyde 
solution. A more sensitive reaction is given by the addition of a 
few drops of pyridine when a greenish- blue colour is produced. A 
second and very sensitive test consists in the spontaneous volatilise- 
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tion of the formaldehyde in the air, when, in presence of the least 
trace of copper, a bright greenish-blue colour is imparted, especially 
to the edges of the otherwise colourless metaformaldehyde remain- 
ing behind. The adsorptive action of cellulose may also be em- 
ployed to detect small traces of copper in formaldehyde. Filtration 
of copper-free formaldehyde solution leaves the filter colourless, but 
in presence of the least traces of the metal a greenish-blue colour is 
imparted to the paper, which is particularly evident after drying 
and when viewed by transmitted light. Since the action of the 
cellulose is almost. quantitative, simple filtration furnishes a con- 
venient method for the removal of the copper. If filtration is not 
sufficient, a preliminary shaking of the liquid with filter paper or 
cellulose is recommended. Finally, the copper may be removed by 
electrolytic deposition on a fragment of iron, any acidity being previ- 
ously neutralised by shaking with calcium carbonate and filtering 
prior to the introduction of the iron. The resulting formaldehyde 
solution is coloured brown by colloidal ferric hydroxide ; after keep- 
ing for a few days this may be filtered off. G. F. M. 


Preparation of Aldehyde-ammonia. FARBENFABRIKEN VORM. 
F. Bayer & Co. (D.R.-P., 290808 ; from J. Soc. Chem. Ind., 1916, 35, 
617).—Aqueous solutions of aldehyde-ammonia are obtained by 
mixing excess of ammonia with acetaldehyde at low temperatures. 
The compound is used as an accelerator in the vulcanisation of 
natural and synthetic caoutchouc. G. F. M. 


A Fourth Crystalline Penta-acetate of Galactose and some 
Related Compounds. C. 8. Hupson and J. M. Jonnson (J. Amer. 
Chem. Soc., 1916, 38, 1223—1228)—Hudson and Parker (A., 1915, 
i, 652) have shown that when galactose penta-acetate, m. p. 142°, 
is boiled with acetic anhydride and a trace of zinc chloride, a second 
penta-acetate, m. p. 95°5°, is produced. Hudson (A., 1915, i, 651) 
found a third penta-acetate, m. p. 98°, in the mother liquor from 
the first penta-acetate, and this has now been transformed into a 
fourth penta-acetate by the action of acetic anhydride in presence 
of a little zine chloride. 

The fourth galactose penta-acetate, m. p. 87°, [a]? in chloroform 
+61°, forms colourless, transparent prisms; it is only obtained in a 
small yield (about 10%), since in the equilibrium mixture of the 
third and fourth penta-acetates the third predominates. On heat- 
ing the fourth :penta-acetate with acetic anhydride and zinc 
chloride, it is largely reconverted into the third isomeride. Con- 
siderations are advanced which indicate that the first and second 
penta-acetates may be regardéd respectively as B- and a-forms of 
penta-acetyl-y-cyclogalactose. and the third and fourth as B- and 
a-forms of penta-acetyl-(a-, B-, 5-, or n-)eyclogalactose. 

When a solution of the third galactose penta-acetate in chloro- 
form is boiled with aluminium chloride and phosphorus penta- 
chloride, a second crystalline acetylchlorogalactose, m. p. 67° (corr.), 
fa]? in chloroform —79°1°. is obtained. The acetvlchlorogalactose 
described by Skraup and Kremann (A., 1901, i, 507) has [a], in 
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chloroform + 213°, and it therefore appears that the new isomeride 
has the same ring structure as exists in the third and fourth penta- 
acetates. 

When the third penta-acetate is dissolved in acetic anhydride and 
treated at 0° with a saturated solution of hydrogen bromide in 
acetic acid, it is converted into a syrupy bromoacetyl derivative 
which, when dissolved in methyl alcohol and shaken with freshly 
prepared silver carbonate, yields a third crystalline galactose tetra- * 
acetate, m. p. 71—73° (corr.), [a]> in chloroform —17°8°, and in 
water —12°9°. This new tetra-acetate reduces Fehling’s solution 
readily, and on acetylation is reconverted into the third penta- 
acetate ; it shows muta-rotation with increasing dextro-rotation, and 
is therefore to be regarded as the B-form; its phenylhydrazone has 
m. p. 95° and [a], in chloroform +15- 5°. E. G. 


Crystalline 8-Methyl-levuloside and its Tetra-acetate. C. S 
Hvupson and D. H. Bravuns (J. Amer. Chem. Soc., 1916, 38. 
1216—1223).— When levulose tetra-acetate is treated with methyl 
iodide and silver oxide in accordance with Purdie’s method, a 
nearly quantitative yield of B-methyl-laevuloside tetra-acetate, 
m. p. 75—76°, is obtained, which crystallises in prismatic needles, 
has a bitter taste, and [a]? in chloroform —124°6°. On hydrolysing 
this compound with barium hydroxide, B-methyl-laevuloside, m. p. 
119—120°, [a]? in water —172°1°, is produced, which forms large, 
thin plates, has a sweet taste, and can be sublimed in a vacuum. 
The substance does not reduce Fehling’s solution until after hydro- 
lysis by acid, and is thus distinguished from Irvine and Hynd’s 
methyl-levulose (T., 1909, 95, 1224); it is not hydrolysed by yeast 
or emulsin, and does not exhibit muta-rotation. On the assumption 
that B-methyl-levuloside is a y-cyclo-derivative, its constitution is 
represented by the formula: 


H H OH 
OH-CH,: O—6—¢- o<on OH 
| On H | 
| 
ere. 
E. G. 


Has Light an Influence on the Process whereby Bread 
becomes Stale? J. R. Karz (Zeitsch. physiol. Chem., 1915, 96, 
288—291).—An accelerating or inhibiting action of light on the 
process whereby bread becomes stale is not apparent. H. W. B. 


Remarkable Property of Aldehydes of Preventing Bread 
from becoming Stale. J. R. Karz (Zeitsch. physiol. Chem., 1915, 
96, 314—322. Compare this vol., i, 465, 466).—The author has 
shown that when bread becomes stale its power of absorbing water 
and its content of soluble polysaccharides are both diminished 
(loc. cit.). If, however, the bread-crumb be suspended in a closed 
vessel containing a small quantity of any aldehyde, the bread 
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remains soft, and its water-absorptive capacity and content of 
soluble polysaccharides do not alter within forty-eight hours. 
Ketones and other volatile substances do not prevent the bread 
from becoming stale. H. W. B. 


Separation of Aminoethyl Alcohol from the Hydrolysates 
of Phosphatides. H. Tuierretper and Orro Scuuuze (Zeittsch. 
* physiol. Chem., 1915, 96, 296—308).—The phosphatide is hydro- 
lysed with sulphuric acid in the usual way, and, after removal of 
the acid, the amino-bases are precipitated by basic lead acetate. 
The lead is removed as sulphide, and the bases converted into the 
chlorides, which are then purified by alcohol and animal charcoal. 
The concentrated solution of the chlorides is now mixed with 
calcium oxide, which liberates the free bases and simultaneously 
absorbs the water. The solid mass is extracted with ether in a 
Soxhlet apparatus, into the flask of which is placed an ethereal 
picrolonic acid solution. When the extraction is complete, the 
precipitated picrolonate of amino-ethyl alcohol is collected, washed 
with ether containing 12% of alcohol, dried, and weighed. 

Choline is subsequently obtained from the residue in the thimble 
by extraction with alcohol. H. W. B. 


Preparation of a Crystalline, Non-hygroscopic Salt of Choline. 
VEREINIGTE CHEMISCHE WERKE AKTIENGESELLSCHAFT (D.R.-P., 
290740; from J. Soc. Chem. Ind., 1916, 35, 654).—By the action 
of 3 mols. of boric acid on 1 mol. of choline, a non-hygroscopic salt 
of choline, which crystallises well from water, is obtained. Its 


aqueous solutions do not suffer decomposition on boiling. 
G. F. M. 


Preparation of Therapeutic Compounds (Choral/sovaler- 
amide, and Butylchloralisovaleramide). J. Lonaman (Eng. Pat., 
1915, 5113; from J. Soc. Chem. Ind., 1916, 35, 617).—Chloraliso- 
valeramide is obtained by heating chloral hydrate and isovaler- 
amide at 90—95° for one hour, and crystallising the solidified 
product from benzene. It melts at 135—136°. The corresponding 
butylchloral compound is obtained in a similar way, heating in this 
case at 105—113° for ninety minutes. It melts at 126—127°. Both 
compounds have sedative, but not hypnotic, properties. G. F. M. 


Influence of Varying Quantities of Water on the Decom- 
position of Nitrolime and the Formation of Dicyanodiamide. 
G. Hacer and J. Kern (Zeitsch. angew. Chem., 1916, 29, i, 
221—223).—Five 100-gram quantities of nitrolime, containing 
16°75% cyanamide nitrogen and 0°05% dicyanodiamide nitrogen, 
were treated with 5, 10, 15, 25, and 50 grams of water respec- 
tively, and kept in hermetically sealed bottles for periods extend- 
ing up to seven months. At the end of this period the dicyano- 
diamide nitrogen amounted to 0°61%, 0°87%, 1°13%, 2°58%, and 
9°17% respectively for the five samples. The addition of 15 grams 
of water had produced, therefore, a notable increase in dicyano- 
diamide nitrogen, and with larger quantities the conversion 
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approached the quantitative. It is therefore concluded that nitro- 
lime which has been allowed to get damp is unsafe for any other 
than immediate use, and that the use of water in the manufacture 
of a granular product is inadmissible. G. F. M. 


The Action of Water on Cupric Thiocyanate. James CHARLES 
Puitip and Artuur Bramzey (T., 1916, 109, 597—603. Compare 
T., 1913, 103, 795).—The authors have examined the aqueous solu- 
tion produced when cupric thiocyanate under water undergoes spon- 
taneous transformation into cuprous thiocyanate ag wy Claus, 
J. pr. Chem., 1838, [i], 15, 401; Meitzendorff, Ann. Phys. Chem., 
1842, [ii], 56, 88). The cupric salt was obtained by precipitation 
of cupric chloride or acetate with excess of potassium thiocyanate 
solution, and the transformation was found to be complete in ten 
to twenty days. If the former cupric salt is used, the other pro- 
ducts of the decomposition are carbon dioxide, ammonia, hydrogen 
cyanide, thiocyanic and sulphuric acids (compare Meitzendorff, doc. 
cit.), together with carbamide and possibly a trace of hydrogen 
sulphide, which could be attributed to the formation and hydro- 
lysis of a minute quantity of carbonyl sulphide during the decom- 
position of the cupric salt. The quantity of these products, except- 
ing the last, was determined, and the probable absence of any 
others was demonstrated by the ratio of the total amounts of 
carbon, nitrogen, and sulphur having the value 1:1:1. When 
cupric acetate is used for the formation of the cupric thiocyanate, 
cyanogen occurs as an additional decomposition product of the 
cupric salt. 

A set of four concurrent reactions is suggested for the repre- 
sentation of the quantitative course of the decomposition, and this 
view of the change is confirmed by the acidity developed during the 
transformation agreeing closely with that calculated on the basis 
of the four equations. D. F. F. 


The Nitrile of Vinylacetic Acid. Paut Henry (ep. Brit. 
Assoc., 1915, 386).—A_ substance, believed to be vinylacetonitrile, 
CH,:CH-CH,°CN, has been prepared by heating a mixture of allyl 
iodide and anhydrous cuprous cyanide for several hours at 120°. 
The product has b. p. 118°, and has no smell of an isonitrile. Oxida- 
tion by means of neutral permanganate fails to give malonic acid, 
the reaction probably proceeding too far. Alkyl magnesium 
bromides yield only resinous products. The product of the action 
of ozone has the composition of the required ozonide, and does not 
yield acetaldehyde with water, as does the ozonide of crotono- 
nitrile. C. H. D. 


Allotropy of Cyanogen. J. W. Terwen (Zeitsch. physikal. 
Chem., 1916, 91, 469—499).—Cyanogen, prepared by heating a 
mixture of 250 grams of mercuric cyanide and 330 grams of mer- 
curic chloride at 280° in an evacuated apparatus, was solidified 
in a vessel cooled by solid carbon dioxide and alcohol. This sub- 
stance, from freezing-point determinations and from the PX dia- 

a a* 
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gram, was shown to be impure, due to the presence of nitrogen, 
ulus gas being extremely soluble in solid cyanogen. ‘Lhe proauct 
was purined by repeated sublimation and removal of tne first 
portion of the gas tormed. ‘Lhe pure product melted at —27"yzy, 
out when heated up and suddenly cooled exhibited a somewhat 
lower melting point. ‘Lhis behaviour indicates the presence of two 
types of moiecules in cyanogen, which, when in equilibrium, give 
a melting point of —27‘Y¥zY, the lower melting points being those of 
mixtures of the two types of molecules which are not present in the 
equilibrium quantities. ‘he vapour pressure of cyanogen has been 
determined trom —78° to the critical temperature, 126°55°. It is 
shown in this connexion that a triple point exists at — 27°92° and 
55°0U cm. pressure; the boiling point at 760 mm. lies at —21°35°, 
and at U° the vapour pressure is 184°10 cm. ‘Ihe critical pressure 
is 58°2 atms. ‘these values are compared with those of other 
observers, and the ditferences attributea to the difference in purity 
of the materials examined. It is shown that paracyanogen does not 
dissolve to a measurable extent in liquid cyanogen. Attempts to 
measure the vapour pressure of paracyanogen were abandoned 
owing to the decomposition of either cyanogen or paracyanogen in 
the preparation of the latter, and the consequent impossibility of 
obtaining the necessary equilibrium for measurement. ‘The vapour 
pressure of paracyanogen, although not exactly determinable, is 
less than that of cyanogen; the relationships as far as they were 
obtained are expressed in 7X and 7'/ diagrams, and are in accord- 
ance with Smit’s theory of allotropy. 1t 1s shown to be likely that 
three types of molecules of cyanogen exist—a, f, and y. Para- 
cyanogen is composed chiefly of 8-cyanogen, and probably cyanogen 
consists of a- and y-cyanogen. J. F. 8. 


Hydrogen Peroxide as a Hydrolytic Agent. J. V. Dussky 
(J. pr. Chem., 1916, [ii], 98, 137—142)—A modification of the 
hydrogen peroxide method for hydrolysing nitriles has been applied 
to some refractory compounds (compare Radziszewski, 1885, and 
Deinert, 1895). 

o-Toluonitrile and a-naphthonitrile may be converted into the 
amides if a large excess otf 3% hydrogen peroxide is used, whereas 
Deinert reported that they remained unchanged when treated with 
the usual quantity. Acetodinitrile in alcoholic solution is not 
hydrolysed, but gives 3:5-dicyano-2:4:6-trimethyl-1 : 4-dihydro- 
pyridine, m. p. 181°, which is the product of the condensation of the 
dinitrile with acetaldehyde. When a solution of potassium ferri- 
cyanide (2°5 grams in 225 c.c.) is heated for some hours at 40—60° 
with perhydrol (25 grams) it becomes dark brownish-red, and pale 
brownish-red, long, narrow plates crystallise out on evaporation. 
These have the same composition as potassium ferricyanide, but 
their solutions are almost opaque. It is suggested that the com- 
pound may be intermediary between the recognised isomerides of 
the ferricyanide, thus: K,Fe(CiN);—> K,Fe(C:N),(N:C),;—> 
K;Fe(N: C),. J. C. W. 
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Action of Ureides on Ethyl Diazoacetate. III. G. Catcaani 
(Atti R. Accad. Lincei, 1916, [v], 25, i, 643—648. Compare this 
vol., i, 207).—The author has investigated the decomposition of 
ethyl diazoacetate in presence of parabanic acid, alloxan, alloxantin, 
uric acid, theobromine, and caffeine. With uric acid the action is 
extremely slow and with theobromine still slower, and caffeine 
exerts no action. The other three compounds exhibit measurable 
effects, and the velocity constants have been determined and the 
corresponding hydrogen-ion concentrations calculated. These results 


are in agreement with measurements of the electrical conductivi- 
ties. T. H. P. 


Constitution of Gustavson’s Hydrocarbons, Vinyltri- 
methylene and Ethylidenetrimethylene. 0. Puitipov (J. pr. 
Chem., 1916, [ii], 98, 162—182).—Gustavson obtained “ vinyltri- 
methylene” by the action of zinc dust on the compound, 
C(CH,Br),, in aqueous-alcoholic solution, and transformed it into 
“ethylidenetrimethylene ” by the addition and subsequent elimina- 
tion of hydrogen iodide (A., 1896, i, 669). From time to time the 
constitution of these hydrocarbons has been discussed, but it is now 
proved that they are respectively methylenecyclobutane and 
methyleyclobutene : 


CH,:C cH? >CH, and OMe< oy > CH, 


and that, indeed, Gustavson’s original “ vinyltrimethylene” was a 
mixture of the two, in the proportion of about 2:1. The work was 
completed in 1913, and accounts have appeared in the minutes of 
the Russian Phys. Chem. Soc. (1912-1914), but Faworski and Bata- 
lin, who came to the same conclusion, but with slight evidence (A., 
1914, 1, 815), made no mention of this. 

Large quantities (500 grams) of the bromide can be safely 
reduced if only traces of alcohol are employed, and the mixture of 
products can be separated by fractionation with a 30-bulb column 
(185 cm. long). The higher fraction consists of methylenecyclo- 
butane, and has b. p. 41°5°, D? 0°7360, n> 1°41738. This was oxi- 
dised by permanganate and aqueous acetone in the cold, and, after 
filtering, and removing the solvent, the residual solution of the 
glycol was oxidised by means of chromic acid, when succinic, formic, 
acetic, glutaric, and traces of oxalic acids, and cyclobutanone were 
identified among the products. An explanation of the production 
of glutaric acid presented some difficulty, but there is sufficient 
evidence in support of the view that the 4-ring may change into a 
5-ring, thus: 2 


CHy< Gy! >C:CH, = CH <oy?>C(0H)-CH,-OB —> 


? 


CH,< oy > (0H) CHO _ 


CH,-CO aq _~CH,*00,H 
CHs<ou,. H°OH —_—> CH, CH,-CO,H" 


a a* 2 
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The normal course of the oxidation would be as follows: 
CH 
CH, oy? C(0H)'CH, OH —> 
CH,<Ct,2>C0+H-CO,H —> C,H,(CO,H),. 
2 


The lower fraction, methyleyclobutene, b. p. 37—39°, D? 0°7075, 
m5 1°40335, yielded succinic and levulic acids on oxidation, thus: 


CH, <oy> CH ae CH,< oy >0H-0H ap 


COMe-CH,:CH,-COH — > C,H,(CO,H),. 
The oxidation of the tertiary alcohol, 1-methylcyclobutanol, 
which Gustavson obtained by various methods from his hydro- 
carbons, has also been studied (compare Demjanov, A., 1913, i, 
451), and cyclobutanone, and formic, acetic, succinic, and malonic 
acids have been identified among the products. The oxidation of 
1-methyleyclohexanol was investigated for purposes of comparison, 
and this was found to yield cyclohexanone, and formic, acetic, 
adipic, glutaric, and oxalic acids. In both cases, therefore, the 
oxidation follows the same courses, the chief reaction necessitating 
the rupture of the ring on both sides of the tert.-carbinol group, 
thus: 


(CH,),(CO,H), + R-CO,H 
OH "nd 
(CH, )n<G y>CR-0H 
. x (CHy)s<Gf]2>0O + H-CO,H 
2 


The two hydrocarbons would, of course, yield the same hydro- 
carbon on reduction, which explains why various workers have 
obtained a homogeneous liquid with concordant physical constants 
from Gustavson’s mixture. The reduction product is methyl- 
cyclobutane. This, and the isomeric ethyleyclopropane, have been 
prepared for comparison by Kishner’s method (1911-1912; A., 1913, 
i, 1161, ete.). Acetylpropyl alcohol (Lipp, A., 1889, 843) was con- 
verted into acetyltrimethylene, and the hydrazone of this was 
distilled with potassium hydroxide in the presence of platinum, 
when ethyleyc/opropane was obtained with b. p. 36°5—37°/755 mm., 
D'S” 0°6884, ni” 1°37973, thus: 


H CH ' CH 
Ay >CHAc <p yc CMe:N-NH, —> oy? > CHE. 


Similarly, cyclobutanealdehyde was converted through the hydr- 
azone into methylceyclobutane, b. p. 36—36°5°/755 mm., Di 0°6950, 
ni; 1°38473, which agrees closely with the data for the product of 
the reduction of Gustavson’s mixture (Zelinsky, Philipov, Dem- 
janov, 1909-1912). Methyleyclobutane yielded isopentane on 
reduction by Sabatier and Senderens’s method. Attempts were also 
made to prepare methylcyclobutane from ad-dibromopentane (b. p. 
91—93°/20 mm., D'7* 16731, nif? 1°50911), which was obtained by 
the action of hydrogen bromide on y-pentyleneglycol (b. p. 133°5°/ 


ec 
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30—32 mm., Di** 0°9960, nif* 1°44388) (Lipp, loc. cit.). When 
boiled with sodium and xylene, the dibromide yielded a mixture 
of n-pentene, piperylene, and pentane (compare Perkin and Colman, 
T., 1888, 53, 201), whilst the action of zinc dust on an alcoholic 
solution resulted in the formation of very pure n-pentane. A 
further proof of the absence of a trimethylene ring in the reduc- 
tion product, methyleyclobutane, is the fact that the hydrocarbon 
is recovered unchanged after passing slowly over alumina at 326°. 


J. C. W. 


Production of Aromatic Hydrocarbons from Paraffin Wax. 
Gustav Ectorr and Tuomas J. Twomey (J. Physical Chem., 1916, 
20, 515—521).—A number of experiments on the effect of heat and 
pressure on paraffin wax have been made with the object of ascer- 
taining whether aromatic hydrocarbons could be produced from 
paraffin wax. It is shown that it is possible to produce benzene, 
xylene, and toluene by “crackiug”’ paraffin wax at 600° and atmo- 
spheric pressure, also at 500° and 600° under a pressure of 150 Ib. 
Under the same conditions of cracking aromatic hydrocarbons also 
result from petroleum oils of the paraffin type. The formation of 
aromatic hydrocarbons is not to be ascribed entirely to the decom- 
position of those constituents of the petroleum which contain the 
phenyl group. It is further shown that oils containing paraffin 
wax are adapted for the commercial production of benzene and 
toluene. J. F. 8. 


Benzene: Its Solidifying and Melting Points. Roserr 
Metprum (Chem. News, 1916, 118, 266—267).—A specimen of 
benzene solidified at 3°92°; as the recorded values for the solidify- 
ing point of benzene vary from 0° to 5°, it is an open question 
whether the specimen examined by the author was pure or whether 
it and other specimens, on keeping, undergo changes which affect 
the solidifying point. At the moment of solidification a quantity 
of fine crystals, amounting to about 10% of the whole, was precipi- 
tated. These crystals were separated and dried at 3° between 
filter-paper; they melted at 5°70°, and solidified at 5°60°. The 
slow rate at which benzene crystallises completely, and the forma- 
tion, under certain conditions, of solid colloidal benzene free from 
crystalline structure, would seem to indicate that benzene exists in 
one or more modifications. W. P. &. 


Nitration of Toluene. E. J. Horrman (J. Soc. Chem. Ind., 
1916, 35, 655—656; from U.S. Bureau of Mines, Met. and Chem. 
Eng., 1916, 14, 467—468).—The following method gave the most 
satisfactory results for the preparation of trinitrotoluene. To a 
mixture of 73°4 grams of nitric acid (D 1°42) and 146°8 grams of 
sulphuric acid (D 1°84) are added gradually with constant stirring 
50 grams of toluene (99% purity, D;" 0°8659, yielding 88°4% between 
109°4° and 110°1°, and about 97% between 108°4° and 110°1° with 
a Hempel still-head), the temperature being kept below 30°. When 
the temperature ceases to rise after all the toluene has been added 
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the mixture is kept for half an hour and the spent acid then drawn 
off. The crude mononitrotoluene (80—83 grams) is dissolved in 
109°2 grams of sulphuric acid (D 1°84), the solution heated to 50°, 
and a mixture of 54°6 grams each of sulphuric acid and nitric acid 
(D 1°5) gradually added during a period of one hour, the tempera- 
ture being kept below 100°, and then maintained at 90—100° for 
two hours, at the end of which time 145°6 grams of 15% oleum 
are slowly added, followed by a mixture of 72°8 grams each of 
15% oleum and nitric acid (D 1°5). The temperature must not 
exceed 115° during this operation, and it is maintained at 90—115° 
for two hours subsequently. After keeping for eighteen hours the 
spent acid is drawn off, the crude trinitrotoluene crushed, and 
washed first with cold water and then several times in the molten 
state with hot water. A yield of 75% of the theory of trinitro- 
toluene, m. p. 78—80°, is obtained, and a further 8°5%, of m. p. 
69—75°, can be recovered from the spent acid. If the product is 
purified by recrystallising from, or washing with, a mixture of 
9 vols. of 95% alcohol and 1 vol. of benzene, the yield i is 69% melting 
at 79—81°, and 7°5% melting at 78—81°. G. F. M. 


Preparation of N-Alkyl Derivatives of Organic Bases, 
FARBENFABRIKEN VoRM. F. Bayer & Co. (D.R.-P., 291222; from 
J. Soc. Chem. Ind., 1916, 35, 654).—The formaldehyde used for the 
preparation of V-methyl derivatives (D.R.-P., 287802; this vol., i 
326) may be replaced by other aldehydes. Thus the action of 
phenylacetaldehyde on dimethylamine in presence of tsopropyl 
alcohol results in the production of a quantitative yield of phenyl- 
ethyldimethylamine. G. F. M. 


The Stereochemistry of Quinquevalent Nitrogen. IV. The 
Absorption Spectra of Quaternary Ammonium Compounds. 
Non-equivalence of the Five Valencies of Quinquevalent 
Nitrogen. Sniceru Komatsu (Mem. Coll. Sci. Kyoto Imp. Univ., 
1916, 1, 303—317).—The author has shown (this vol., i, 31) that 
phenylbenzylmethylallylammonium compounds exist in a- and 
y-forms, the difference of which is supposed to lie in the arrange- 
ment of the groups composing their molecules. Since compounds 
differing merely in relative arrangement of radicles usually give 
similar, whilst those differing in structure usually give dissimilar 
ultra-violet absorption spectra, this criterion has been applied to 
the quaternary ammonium compounds, in the hope that the results 
might throw some light on the manner of combination of the groups 
attached to the quinquevalent nitrogen atom and also on the nature 
of the five valencies. The absorption spectra of W/100- and 
N'/1000-solutions, for thicknesses between 100 mm. and 1 mm., for 
several substances of this type, have been examined. The hydro- 
chlorides of y~-cumidine and benzylamine show two absorption 
bands, whilst benzylethylamine and ethylaniline show only one. 
For each pair the heads of the bands are ih slightly different posi- 
tions. For ad-phenylbenzylmethylallylammonium  d-camphor- 
sulphonate, a-d-phenylbenzylmethylallylammonium bromide, and 
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y-d-phenylbenzylmethylallylammonium d-camphorsulphonate, the 
curves are very similar to each other and to those for ammonium 
salts, as are also the absorption curves for /-phenylbenzylmethyl-n- 
propylammonium bromide and chloride. 

The effect of change of constitution was observed by substituting 
the -CH,°CO-O-C,H, group for the allyl group of the former 
series, curves for phenylbenzylmethyl(ethylacetate)-ammonium 
bromide and d-camphorsulphonate being given. They differ little 
from the others, and much the same remark applies to the curve 
for phenylbenzylhydrazonium d-camphorsulphonate (see Singh, T., 
1914, 105, 1972), except that the substitution of the NH, for 
the allyl group causes a slight shift of the absorption band towards 
the violet. The curve for phenylmethylethylhydroxylammonium 
chloride shows two bands. The author concludes that his a- and 
y-compounds are stereoisomeric, and not structurally isomeric, and 
thinks that in the quinquevalent nitrogen atom the four valencies 
attached to alkyl groups differ from the fifth, which is attached to 
the negative group. For this latter view he finds support in the 
fact that methylethylaniline with hydrogen peroxide gave phenyl- 
methylethylammonium oxide (Meisenheimer, Ber., 1908, 41, 3966), 
which with hydrochloric acid gave phenylmethylethylhydroxy]l- 
ammonium chloride, the aqueous solution of which on distillation 
gave methylethylaniline, hydrochloric acid, and oxygen. On the 
other hand, the action of hypochlorous acid on methylethylaniline 
possibly yields a phenylmethylethylhydroxylammonium chloride 
isomeric with the former, since on distillation it gives rise, as one 
of the reaction products, to a secondary amine assumed to be ethy]- 
trichloroaniline. T. 8S. Pa. 


Scission of Racemic Alcohols by means of Camphoric 
Anhydride. L. Mascare ii and (Miss) Daria Devireri (Gazzetta, 
1916, 46, i, 416—430).—Attempts have been made to resolve syn- 
thetic decahydro-8-naphthol into its optical isomerides by Pickard’s 
method, camphoric anhydride being employed; it is found, how- 
ever, that the esterification proceeds abnormally, and gives rise to 
secondary products to be investigated later. Experiments on the 
esterification of phenylethylcarbinol (and phenylmethylearbinol) by 
camphoric acid in presence of gaseous hydrogen chloride show that 
almost the whole of the alcohol becomes converted into the chloro- 
derivative, CHPhCl-CH,Me. Esterification in presence of sulphuric 
acid gave very poor yields, the alcohol undergoing dehydration to 
propenylbenzene, CHPh:CHMe, which was then transformed into 
polymerides with high boiling points. The action of silver cam- 
phorate on chloropropylbenzene also gave only small proportions of 


ester (compare Pickard, Lewcock and Yates, P., 1913, 127). 
= ame 


2-Hydroxy-1-keto-4 - methylene - 1 : 4- dihydronaphthalene. 
Harry FirzGisson Dean and Maxtm1tian NierensTEIN (T., 1916, 
109, 593—597).—In connexion with the investigation of purpuro- 
gallin (Nierenstein and Spiers, A., 1913, i, 1367; Dean and Nieren- 
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stein, A., 1914, i,.60), the authors have prepared 2-hydrowy-1-keto-4- 
OH-C—-CH 
0-C,H, >C:CH,, by heating 


2-hydroxy-1-keto-4-dicarbethoxymethylene-1 : 4‘dihydronaphthalene 
(Sachs and Craveri, A., 1905, 1, 909) with pyridine for eight to ten 
hours; the product forms deep red needles, m. p. 248—250°, but 
its solutions are turned blue by alkali (see Walpole, A., 1915, ii, 
61). When oxidised with dilute nitric acid, 2- hydroxy-1- -keto-4- 
methylene-1:4-dihydronaphthalene yielded dihydroxyhemimellitic 
acid identical with the product obtained in a similar manner from 
purpurogallin ; distillation with zinc dust gave rise to naphthalene, 
the elimination of the methyl group agreeing with the experience 
of Hooker (T., 1896, 69, 1355) when working with lapachol. 

When the mixture obtained by heating 2-hydroxy-1-keto-4- 
methylene-1 :4-dihydronaphthalene with acetic anhydride and a 
trace of sulphuric acid is poured into alcohol, the product obtained 
is the acetyl derivative, C,,H,O,Ac, long, lemon-yellow needles, m. p. 
212—213° (decomp.; phenylhydrazone, C,3H,jO,;N-NHPh, dark 
red needles, m. p. 278—281° with decomp.), but if the mixture is 
poured into water, 1-hydroxry-2-acetoxynaphthyl-4-carbinol, 


OAc: C—CH 
pone OH, >C-CH,OH, 


colourless needles, m. p. 189—190°, is produced. This substance is 
also obtained when a solution of 2-acetoxy-1-keto-4-methylene-1 : 4- 
dihydronaphthalene in acetic acid is successively treated with dilute 
sulphuric acid and water. 

2-M ethoxy-1-keto-4-methylene-1:4-dihydronaphthalene, yellow 
needles, m. p. 184—185° (phenylhydrazone, deep red plates, m. p. 
near 254—257°, decomp.), obtained by the action of diazo- 
methane on the hydroxy-compound in ethereal suspension, when 
dissolved in acetic acid and then successively treated with dilute 
sulphuric acid and water, is converted into 1-hydroxy-2-methozy- 
naphthyl-4-carbinol, OH-C,,H;(OMe)-CH,°OH, colourless needles, 
m. p. 172—173°; this undergoes methylation by diazomethane with 
formation of 1: S Mansthanpnagihthel bearbine, 

C,>H;(OMe),*CH,-OH, 
colourless needles, m. p. 148—150°, and in ethereal solution con- 
denses with an equimolecular proportion of 1-keto-2-methoxy-4- 
methylene-1:4-dihydronaphthalene, yielding the corresponding 
quinhydrore, brown prisms, m. p. 219° (decomp.). The ketometh- 
oxymethylenedihydronaphthalene compound also reacts with ethyl 
chlorocarbonate and sodium hydroxide, forming 2-methozy-1 :4- 
ethylcarbonatomethylenenaphthalene (an- 
Lom : ANG nexed formula), colourless, silky needles, 
‘ m. p. 126—127° (the constitution of 

H-CH(0- sabia which is demonstrated by the regenera- 

, —C(OMe)tion of the parent substance on warming 
with dilute pyridine or dilute acetic acid), 
and is reduced by sodium amalgam to 
2-methozy-1 :4-methylenenaphthalene, glistening needles, m. p. 


methylene-1 : 4-dihydronaphthalene, 
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208° (decomp.; benzylidene derivative, rosettes of prisms, m. p. 
224—-226° decomp.). 


Some Reactions Resulting in the Cleavage of Polynuclear 
Aromatic Compounds. E. P. Konter and R. H. Paren (J. Amer. 
Chem. Soc., 1916, 38, 1205—1216).—Clarke and Esselen (A., 1911, 
i, 725; 1914, i, 278) have shown that by the action of bromine on 
p-aminobenzhydrol or one of its derivatives, a mixture of an alde- 
hyde and a bromo-substituted aniline is produced, in accordance 
with an equation of the following type: OH-CHPh-C,H,Br,-NH, + 
Br. =C,H,;-CHO + C,H,Br,-NH,+ HBr. The compounds studied by 
Clarke and Esselen were all diphenylearbinol derivatives, but Clarke 
and Patch (A., 1912, i, 696) extended the reaction to tripheny]l- 
carbinol derivatives and to amino-alcohols with aliphatic as well as 
aromatic groups. 

In continuation of this work, it has been found that fission of 
the molecule is produced, not only by halogens, but also by nitric 
acid, nitrous acid, and other reagents; for example, nitrous acid 
reacts with p-dimethylaminobenzhydrol, thus: 

OH-CHPh-C,H,NMe, + HNO,= 

C,H,;-CHO + H,O + NO-C,H,-NMe,. 

It is also shown that the fission is not confined to benzhydrols con- 
taining an amino- or substituted amino-group, but that any group 
which promotes substitution in the benzene nucleus will also pro- 
mote fission; different groups, however, are not equally effective. 
When the reaction is so rapid that for each molecule of the benz- 
hydrol 1 molecule of bromine or other reagent disappears as quickly 
as it is added, fission and substitution result almost exclusively. 
When the reagent disappears more slowly and less completely, 
fission and substitution decrease in favour of formation of an ether 
from 2 mols. of the benzhydrol or of oxidation of the benzhydrol 
to the corresponding ketone. The efficiency of different groups in 
promoting fission decreases in the order: NMe,, OH, OMe, Me, Br. 
Substitution in the ortho-position to these groups diminishes the 
relative amount of fission, and di-substitution in this position 
usually inhibits it entirely. 

By the action of nitrous acid on p-dimethylaminobenzhydrol, 
benzaldehyde and nitrosodimethylaniline are produced. The reac- 
tion between nitric acid and pdimethylaminobenzhydrol results in 
fission of the molecule to the extent of 28%; owing to the oxidising 
action of nitric acid, the proportion of cleavage products is less 
than with other reagents. 

Di-p-dimethylaminophenylethylearbinol, (NMe,°C,H,),CEt-OH, 
m, p. 118°, prepared by the action of magnesium ethyl bromide on 
Michler’s ketone, is a crystalline substance; it reacts with bromine 
with formation of »bromodimethylaniline in quantity indicating 
that fission has taken place to the extent of 67%. When pdimethyl- 
aminophenyl-a-naphthylearbinol (Sachs, A., 1905, i, 202) is treated 
with bromine, naphthaldehyde and p-bromodimethylaniline are 
produced. 
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3-Bromo-4-dimethylaminodiphenylmethylcarbinol, 
NMe,°C,H,Br-CPhMe-OH, 
obtained as an oil by the action of magnesium methyl iodide on 
bromodimethylaminobenzophenone, yields a crystalline oxalate; on 
treatment with bromine, 53% of the carbinol undergoes fission with 
formation of acetophenone. When the carbinol is treated with 
nitrous acid, no cleavage products can be detected. 

By the action of bromine on p-hydroxybenzhydrol, benzaldehyde 
and 3:5-dibromo-4-hydroxydiphenylcarbinol are produced in quan- 
tities representing from 33% to 42% of the carbinol used. Anisyl 
alcohol is converted by bromine into formaldehyde and bromo- 
anisole. p-Methoxybenzhydrol, m. p. 60°, reacts with bromine 
with formation of benzaldehyde and pbromoanisole, fission taking 
place to the extent of about 20%. By the action of nitric acid on 
p-methoxybenzhydrol, benzaldehyde and pnitroanisole are pro- 
duced, together with nitromethozrybenzhydrol, 

OMe:-C,H,(NO,)-CHPh-OH, 
m. p. 104°, which forms pale yellow needles. 

p-Methorybenzhydryl ethyl ether, OMe-C,H,CHPh-OEt, b. p. 
258—260°/25 mm., is obtained as a gummy solid by the action of 
magnesium phenyl bromide on anisaldehyde; bromine and nitric 
acid both react with this compound with formation of benzaldehyde 
and bromoanisole in quantities equivalent to about 10% of the 
original substance. 

3-Bromo-4-methozybenzhydrol, OMe-C,H,Br-CHPh:OH, m. p. 
79°, obtained by the action of magnesium phenyl bromide on bromo- 
anisaldehyde, is a crystalline compound, and when treated with 
bromine yielded benzaldehyde in amount equivalent to 7°5% of the 
original substance. 3:5-Dibromo-4-hydroxybenzhydrol does not 
show any evidence of fission when treated with either bromine or 
concentrated nitric acid. 

When bromine is added to a solution of phenyltolylcarbinol in 
chloroform, very little benzaldehyde is produced, but phenyltolyl- 
carbinyl ether, m. p. 105°, is formed. E. G. 


Oxycholesterol and its Ester. II. I. Lirscnirz (Zeitsch, 
physiol. Chem., 1915, 96, 342—354. Compare A., 1914, i, 683).— 
The dibenzoate of oxycholesterol is prepared by digesting oxy- 
cholesterol with excess of benzoic anhydride at 50—60° for twenty- 
four hours. It is separated from the excess of anhydride by treat- 
ment with methyl alcohol, in which the dibenzoate is only very 
slightly soluble. The product i is an amorphous, yellow mass, which 
gives all the reactions of the mother substance, oxycholesterol, and 
does not have any definite melting point. 

The percentage of oxycholesterol in the new compound is esti- 
mated by measuring the intensity of the bands in the spectrum 
after treatment with acetic and sulphuric acids and ferric chloride 
(loc. cit.), and also by hydrolysing the substance with alcoholic 
potassium hvdroxide and weighing the liberated oxycholesterol ; in 
both cases the results indicate the presence of a dibenzoate. 

The formation of a dibenzoate together with the other properties 
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of oxycholesterol confirms the view that this compound contains 
two hydroxyl groups, and, therefore, is not identical with the 
a- and B-cholesterol oxides described by Westphalen (Ber., 1915, 
48, 1064), in which the additional oxygen atom is linked with 
two carbon atoms in an “ oxide” ring. The neutral oxygenated 
cholesterol detected in the liver (A., 1914, i, 1019), which is not 
oxycholesterol, is also different, judging from its colour reactions, 
from Westphalen’s oxides. H. W. B. 


Naphthenic Acid. L. G. Rapcuirre and A. A. Poturr (J. Soc. 
Dyers, 1916, 32, 160—168).—The paper comprises a summary of 
already published work on this subject, together with an account 
of further experiments on the separation of individual substances 
from commercial naphthenic acid, and the preparation and proper- 
ties of various metallic salts obtained from the commercial acid. 
The methods of separation tried comprised fractional distillation 
of the acid itself, fractional distillation of the methyl esters, and 
attempts to prepare and isolate crystalline acid amides. No frac- 
tions of constant boiling point could be obtained by either of the 
first two methods, but the acid and saponification values of the 
fractions indicated the presence of acids of the C,Hyn-,O, series 
from about C,,;H,,O, to C,3H,,O, as the boiling points of the esters 
increased from about 210° to 275°. The value of salts of sulphon- 
ated naphthenic acids as emulsifying agents was investigated, and 
it was found that the mixed sodium and ammonium salts of an acid 
prepared by sulphonation with half its weight of 10% oleum formed 
an excellent emulsifier, whilst the sulpho-acid itself was a good 
substitute for Turkey red oil in dyeing. The metallic salts of 
naphthenic acid were mostly prepared by precipitation from an 
alcoholic solution of the acid neutralised with sodium hydroxide. 
Most of them form soft, plastic substances, many of which are 
soluble in light petroleum or benzene. For a detailed account of 


their properties the original paper should be consulted. 
G. F. M. 


Conversion of Aldehydes and Ketones into a-Aminonitriles 
and Derivatives of the Latter. R. von Watrnuer and R. Hisner 
(J. pr. Chem., 1916, [ii], 98, 119—136).—The authors have devised 
a useful process for the conversion of aldehydes and ketones into 
a-aminonitriles, which consists in leaving a solution of the carbonyl 
compound and the amine in glacial acetic acid with concentrated 
aqueous potassium cyanide. The acetic acid acts as a solvent for 
the hydrogen cyanide, which it liberates, and there is consequently 
little danger to the operator, and it also acts as a condensing agent 
and a crystallising medium, for the a-aminonitriles separate in the 
pure state. 

o-Nitrobenzaldehyde and aniline were thus converted into o-nitro- 
a-anilinophenylacetonitrile, NO,*C,H,;CH(NHPh):-CN, pale yellow 
needles, m. p. 132—133°; salicylaldehyde was converted into 
a-anilino-o-hydroxyphenylacetonitrile, m. p. 119° (Knoevenagel, A., 
1904, i, 990), benzaldehyde into anilinophenylacetonitrile, and 
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acetaldehyde into anilinopropionitrile. Similarly, o-nitro-a-p-tolu- 
idinophenylacetonitrile, NO,*C,H,CH(CN)-NH-C,H,Me, was _ ob- 
tained from p-toluidine and o-nitrobenzaldehyde, in slender, yellow 
leaflets, decomp. 135—137°; anilinocyclohexanecarbozylonitrile 
(1: 1-cyanoanilinocyclohexane), from cyclohexanone, in glistening, 
white needles, m. p. 76°; a-anilino-a-methylbutyronitrile, 
NHPh-CMeEt-CN, 

m. p. 43°, from methyl ethyl ketone; and a-anilino-a-ethylbutyro- 
nitrile, m. p. 45°, from diethyl ketone. 

a-Aminonitriles have not yet received much attention except in 
so far as they have been hydrolysed to the corresponding acids. 
a-Anilinoisobutyronitrile, prepared by the above method from 
acetone in large quantities, has now been studied in other direc- 
tions. It forms a perchlorate, a hydrochloride, m. p. 81°, a 
sulphate, m. p. 100°, and a nitrate, m. p. 75°, which all crystallise 
well. The corresponding a-phenylnitrosoaminoisobutyronitrile, 
NO-NPh:CMe,°CN, formed pale yellow leaflets, m. p. 75°. The 
nitrile was also converted into the amide and then into a-phenyl- 
nitrosoaminoisobutyramide, NO*-NPh:CMe,°CO-NH,, m. p. 142°, 
which was reduced by means of zinc dust and 85% acetic acid in 
the cold to a-as.-phenylhydrazinoisobutyramide, 

NH,*NPh-CMe,*CO-NH,, 
glistening prisms, m, p. 118° (hydrochloride, stout needles, m. p. 
206°). This gave a benzylidene derivative, 
CHPh:N-NPh-CMe,-CO-NH,, 

m. p. 128°, an o-hydrorybenzylidene compound, m. p. 153°, and a 
henzoyl derivative, m. p. 175°. 

a-Anilinoisobutyramide was dissolved in toluene and saturated 
with carbonyl chloride, when a deposit of the hydrochloride was 
obtained, together with a solution of 2:5-diketo-3-phenyl-4:4- 


dimethyl-3 : 4-dihydroglyozaline, NH) co, which crystallised 


in slender, white prisms, m. p. 205°. It was also condensed with 
benzenediazonium chloride to a-p-benzeneazophenylaminoisob utyr- 
amide, NPh:N-C,H,NH-CMe,°CO-NH,, which formed golden- 
yellow, felted needles, m. p. 217°. J.C. W. 


Methyl Ester of o-Benzoylbenzoic Acid. T. C. McMutten (J. 
Amer. Chem. Soc., 1916, 38, 1228—1230).—Martin (this vol., i 
481) has shown that the o-benzoylbenzoyl chloride prepared from 
the acid by means of phosphorus pentachloride is identical with that 
obtained by means of thionyl chloride. It is now shown that the 
same product can be prepared by the action of phosphorus tri- 
chloride. 

Contrary to the statement of Meyer (A., 1904, i, 747), the 
chloride prepared in each of these three ways has been found to 
vield one and the same methyl ester, m. p. 51°5—51°7°, no evidence 
being obtained of the existence of an ester of higher m. p. E. G. 

Preparation of Selenophthaleins and their Halogen Deriv- 


atives. FAarswerkKE vorm. Meister, Lucius, & Brinine (D.R.-P., 
290540; from J. Soc. Chem. Ind., 1916, 35, 595).—Phthalins ob- 
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tained by the reduction of phthaleins and their halogen derivatives 
on treatment in suitable solvents with selenium haloids, and, if 
necessary, further halogenated, are converted into products which 
are of value as dyes and for therapeutic purposes. G. F. M. 


Preparation of Anthraquinone. A. Hrtnemann (Eng. Pat., 
1915, 5514; from J. Soc. Chem. Ind., 1916, 35, 627).—Anthracene 
in suspension in water, dilute sulphuric acid, cold acetic acid, 
acetone, or a mixture of acetone with water or dilute sulphuric 
acid, or in solution in hot acetic acid or acetone, is oxidised to 
anthraquinone by ozonised air. The passage for twelve hours of 
ozonised air at the rate of about 4 grams of ozone per hour into a 
suspension of 60 grams of anthracene in 1 kilogram of sulphuric 
acid (D 15—1°6) at 100° is sufficient to complete the oxidation, 
and the product may be isolated by diluting the liquid with an 
equal weight of boiling water, neutralising with sodium carbonate, 
and allowing the filtered solution to crystallise. G. F. M. 


Preparation of 3-Nitro-2-aminoanthraquinone. CHEMISCHE 
Fasrik GRIESHEIM-ELEKTRON (D.R.-P., 290814; from J. Soc. Chem. 
Ind., 1916, 35, 595).—A solution of 2-aminoanthraquinone in con- 
centrated sulphuric acid can be nitrated at low temperatures using 
the calculated amount of the nitrating agent, without preliminary 
protection of the amino-group by acetylation, etc. G. F. M. 


Kermes Dye. Iif. Orro Dimrorn and Reinnoip Fick (Annalen 
1916, 411, 315—338. Compare A., 1910, i, 487; 1913, i, 980).— 
Kermesic acid has been definitely proved to be 3:5:6:8-tetra- 
hydroxy-7-acetyl-l-methylanthraquinone-4-carboxylic acid by a 
series of experiments based on the following synthesis of purpurin. 
A mixture of phthalic anhydride, hydroxyquinol triacetate, boric 
acid, and benzoic acid (the last is present only as a solvent, and can 
be replaced by an excess of the anhydride) is heated at 180° until 
vapours cease to be evolved, the product is dissolved in a little 
boiling water, and the crystals obtained after two days are purified 
through the zinc salt; the resulting 0o-2:3:5-trihydrozybenzoyl- 
benzoie acid, CgH,(OH),*CO-C,H,-CO,H, rhombic leaflets with 
1H,0, m. p. 230°, sintering at 220°, is converted into purpurin by 
heating with boric acid and concentrated sulphuric acid at 150°. 

This synthetical method is also applicable to substituted phthalic 
acids, for example, 4-hydroxyphthalic acid and fA-coccinic (5-hydr- 
oxy-3-methylphthalic) acid. The former can evidently yield either 
1:2:4:6- or 1:2:4:7-tetrahydroxyanthraquinone (hydroxyflavo- 
purpurin or hydroxyanthrapurpurin), but the former (acetate, 
needles, m. p. 202°) is obtained, since it is identical with the 
hydroxyflavopurpurin produced in the following manner: Dry 
sodium nitrite is stirred into concentrated sulphuric acid, boric 
acid and flavopurpurin are added, and the mixture is stirred at 
160° until a sample produces a pure red coloration with alkali; 
the product is boiled with water, filtered, dissolved in boiling 
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aqueous sodium hydroxide, precipitated by hydrochloric acid, and 
purified through the acetyl derivative, m. p. 202° (corr.), from 
which the hydroxyflavopurpurin is regenerated by hydrolysis with 
alkali. In a similar manner anthrapurpurin is converted into 
hydroxyanthrapurpurin (acetyl derivative, m. p. 214°5° [corr.]), 
although in this case a temperature of 190—200” and the presence 
of a little water are necessary to effect the oxidation. The orienta- 
tion of the hydroxyl groups in hydroxyflavopurpurin and hydroxy- 
anthrapurpurin is detinitely proved by the fact that each yields by 
reduction with zinc dust and acetic acid 1:4 :6-trihydroxyanthra- 
quinone, identical with the compound synthesised from 4-hydroxy- 
phthalic anhydride and quinol. 

From its complete analogy to hydroxyflavopurpurin the hydroxy- 
anthraquinone synthesised from f-coccinic anhydride and hydroxy- 
quinol triacetate must be 3:5:7:8-tetrahydroxy-\-methylanthra- 
quinone, red needles (acetyl derivative, pale yellow needles, m. p. 
185—186°). 

It is well known that the absorption spectra and the dyeing 
properties of hydroxyanthraquinones are very trustworthy criteria 
of the positions of hydroxyl groups. Since hydroxyanthrapurpurin 
is distinguished sharply from hydroxyflavopurpurin in its absorp- 
tion spectrum and its tinctorial properties on mordanted fibres, but 
shows the completest similarity to decarboxykermesic acid, it is 
extremely probable that the latter is a substituted hydroxyanthra- 
purpurin. The colours of alkaline solutions of hydroxyanthra- 
purpurin, decarboxykermesic acid, kermesic acid, and carminic acid 
are the same to the eye; the spectra of these solutions and also 
the absorption spectra in concentrated sulphuric acid show analo- 
gous structure, and the dyeing properties of these substances also 
indicate the close relationship between them. This deduction is 
supported by the fact that hydroxyanthrapurpurin (but not 
hydroxyflavopurpurin), ‘when brominated under the conditions 
under which kermesic acid yields tribromococcin, is converted into 
a tribromohydroxyanthrapur purin, felted needles containing 1 mole- 
cule of acetic acid, which shows a complete analogy in behaviour 
and colour reactions to tribromococcin. Since the tribromohydr- 
oxyanthraquinone must be 2:4:7-tribromo-3 :5 :6 : 8-tetrahydroxy- 
anthraquinone, it follows that tribromococcin must be 2:4:7-tri- 
bromo-3 :5 : 6 :8-tetrahydroxy-l-methylanthraquinone (compare loc. 
cit.). Finally, it is shown that kermesic acid by reduction with 
zinc dust and acetic acid is converted, by loss of the B-hydroxy]l, 
the acetyl, and the carboxyl groups, into 3 :5 :8-trihydroxy-1-methyl- 
anthraquinone, red needles, m. p. 260° (an intermediate, yellow 
leuco-compound is formed, which is oxidised by concentrated sul- 
phuric acid at 120—150°). This substance, which forms an acetyl 
derivative, pale yellow needles, m. p. 179° (corr.), can also be 
obtained synthetically from fB-coccinic anhydride and quinol 
diacetate or indirectly by reducing 3:5:7 : 8-tetrahydroxy-1-methyl- 
anthraquinone with zinc dust and acetic acid, and oxidising the 
resulting leuco-compound with sulphuric acid at 150°. C. 8. 
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Degradation of Hydroxyanthraquinones to Derivatives of 
Napnthaquinone. Orro Dimrotn and Ernst Scuuirze (Annalen, 
1916, 411, 339—345).—Since carminic acid, which is without doubt 
a derivative of purpurin (compare preceding abstract), has been 
converted into derivatives of naphthaquinone in several different 
ways, it becomes desirable to ascertain whether purpurin can be 
oxidised to a naphthaquinone derivative. A solution of purpurin 
in approximately V /2-sodium hydroxide is treated with a few drops 
of 1% cobalt sulphate solution, and then gradually with perhydrol, 
the temperature being kept below 50°, until the colour has changed 
to brownish-red. The solution is then rapidly cooled, acidified with 
concentrated hydrochloric acid, and the brownish-red, crystalline 
precipitate is digested with warm dilute sodium acetate solution. 
The filtered extract yields by addition of solid sodium acetate the 
sodium salt, 2C,.H,O,Na,C,.H,O,, crystals, of 2-hydroxy-3-acetyl-a- 
naphthaquinone, O:C,H,Ac(OH):O, yellow leaflets, m. _ p. 
128—129°. The acid forms a phenylhydrazone, C,,H,,O;No, Bor- 
deaux red needles, m. p. 165°, and a monosodium salt, C;.H;0,Na, 
yellowish-brown needles, and is converted into 3-bromo-2-hydroxy- 
naphthaquinone by boiling with an excess of bromine in glacial 
acetic acid. C. 8. 


Anthradiquinones. Orro Dimrorn and Ernst Scuurze (Annalen, 
1916, 411, 345—350).—Lesser’s 1:4:9:10-anthradiquinone (A., 
1915, i, 420) is a mixture of the diquinone and quinizarin. The 
pure diquinone is obtained by oxidising a finely divided suspension 
of quinizarin in glacial acetic acid with lead dioxide at the ordinary 
temperature and precipitating with light petroleum. It forms 
straw-yellow needles, m. p. 211—213° (decomp.; bath at 205°), 
gives yellow, non-fluorescent solutions, and readily changes in water, 
being partly reduced to quinizarin and partly oxidised to phthalic 
acid. When hydrogen chloride is led into the glacial acetic acid 
solution in which 1:4:9:10-anthradiquinone has been prepared, 
3-chloruqguinizarin, ruby plates, m. p. 239—240°, is obtained. The 
diquinone is converted into purpurin by solution in concentrated 
sulphuric acid. 

‘he oxidation of alizarin by lead dioxide in a mixture of glacial 
acetic acid and ether cooled in a freezing mixture yields a straw- 
yellow solution of the unstable 1:2:9:10-anthradiquinone, which 
has not yet been isolated. The solution oxidises potassium iodide 
and sulphurous acid, and yields chloroalizarin by treatment with 


hydrogen chloride, and purpurin by the addition of sulphuric acid. 
C. S. 


Preparation of Condensation Products of the Anthraquinone 
Series containing Nitrogen (Anthraquinoneketomorpholines). 
FaRBWERKE vorM. MetsTErR, Lucius, & Briintne (D.R.-P., 290983 ; 
from J. Soc. Chem. Ind., 1916, 35, 595—596).—Halogen acetyl 
compounds of o-aminohydroxyanthraquinones, or their derivatives 
on treatment with reagents which yield a halogen hydracid are con- 
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verted into the anhydrides of o-aminohydroxyanthraquinonegly- 
collic acids, which are regarded as anthraquinoneketomorpholines. 
They are dyes and intermediate products. As distinguished from 
the known anthrapyridines, coloured vats are obtained from which 
cotton is dyed slightly. G. F. M. 


Dyes Derived from Phenanthraquinone. Ksuirish CHANDRA 
MUKHERJEE and Epwin Roy Warson (T., 1916, 109, 617—628).— 
A record of attempts to prepare colouring matters from phen- 
anthraquinone, 

in an endeavour to introduce additional hydroxyl groups into 
2-hydroxy- and 2:7-dihydroxy-phenanthraquinone by the action of 
sulphuric acid and manganese dioxide and by the action of fuming 
sulphuric acid, no results of value were obtained. The latter agent 
converted the former hydroxy-compound into 2-hydroxyphen- 
anthraquinonesulphonic acid (violet barium salt, C,,H,O,SBa), 
from which it is not possible to obtain the corresponding dihydroxy- 
compound by fusion with potassium hydroxide. The only new 
hydroxy-derivative obtained was 2:7: !-trihydroxyphenanthra- 
quinone, Cy4H,0,(OH)3, a reddish-brown substance, no m. p. below 
290° (triacetyl derivative, a reddish-brown, micro-crystalline 
powder, m. p. near 280°), which was prepared by nitrating 2 :7-di- 
acetoxyphenanthraquinone to nitro-2 : 7 - diacetoxyphenanthra- 
quinone, yellowish-brown, rhombic prisms, no m. p. below 290°; 
from this, nitro-2 : 7-dihydroxy phenanthraquinone, 

C,,H;0,(OH),*NO,, F 

a brown powder, no m. p. below 290°, was obtained by hydrolysis, 
and on reduction with tin and hydrochloric acid yielded amino- 
2: 7-dihydrozy phenanthraguinone, C,4H;0,(0H).*NHg,, deep brown, 
small, rectangular plates, no m. p. below 290° (¢riacetyl derivative, 
C,,H,0,(OAc).*NHAc, no m. p. below 295°), which could be con- 
verted by diazotisation into the trihydroxy-compound. In the 
possibility that acetylamino-groups might direct the nitro-group into 
a more favourable position than that effected in the nitration of 
2 : 7-diacetoxyphenanthraquinone, 2: 7-diacetylaminophenanthra- 
quinone, C,.H,O.(NHAc),, a chocolate-brown substance, no m. p. 
below 295°, was prepared by acetylating the corresponding diamino- 
—* but the investigation in this direction is not yet com- 
pleted. 

In view of the exclusion of methods for the preparation of phen- 
anthraquinone dyes by means of the sulphonic acids, bromination 
and nitration were resorted to as possible steps to the desired object. 
Dibromonitrophenanthraquinone, C,,H,O,Br.*NO,, yellow, _ pris- 
matic needles, m. p. 244—245°, and bromodinitrophenanthra- 
quinone, C,,H;O,Br(NO,),, prismatic needles, m. p. above 300°, 
were obtained by nitrating dibromophenanthraquinone with hot 
nitric acid (D 1°42) and with a hot mixture of sulphuric acid 
(D 1°5) and nitric acid (D 1°51) respectively. Bromo-2-nitrophen- 
anthraquinone, C,,H,O,Br*NO,, reddish-yellow plates, m. p. above 
300°, and the isomeric bromo-4-nitrophenanthraquinone were ob- 
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tained by bromination of the corresponding nitrophenanthra- 
quinones in acetic acid at 140° and in nitrobenzene at 110° res 
tively. Dibromophenanthraquinone (D.R.-P., 222206) and 2:7-di- 
bromophenanthraquinone, by heating with aniline and copper 
powder, were converted into the corresponding amorphous dianilino- 
phenanthraquinones; these are respectively blue and bluish-black 
solids, not melting below 300°, which dye wool in greenish-blue and 
bluish-black shades. In a similar manner 2-nitroanilinophenanthra- 
quinone, NO,*C,,H,O,*NHPh, a bluish-black substance, no m. p. 
below 300°; 4-nitroanilinophenanthraquinone, a black, amorphous 
solid, no m. p. below 300°; nitrodianilinophenanthraquinone, 
NO,°C,,H;0,(NHPh),, and dinitroanilinophenanthraquinone, a 
black powder, were prepared by the action of aniline and copper 
powder on the corresponding bromine compounds; the four pro- 
ducts dye wool in bluish-black, blackish, black, and greenish-black 
shades respectively. On treatment with sulphuric acid (D 1°84) 
dianilinophenanthraquinone and 2-nitroanilinophenanthraquinone 
were converted into the corresponding monosulphonic acids, which 
dye wool greenish-blue and olive-green respectively. Bromo-p-nitro- 
anilinophenanthraquinone, C,,H,O,.Br-NH-°C,H,-NO,, a  reddish- 
violet substance, no m. p. below 280°, obtained by heating dibromo- 
phenanthraquinone twith pnitroaniline, dimethylaniline, and a 
trace of copper powder, and dibenzidinophenanthraquinone, 
C,,H,0.(NH-C,.H,*NH,)., a black powder obtained by heating a 
mixture of dibromophenanthraquinone, benzidine, cupric chloride, 
sodium acetate, and nitrobenzene, do not dye wool. 

Various acylamino-derivatives of phenanthraquinone were pre- 
pared as possible vat dyes. 2-Benzoylaminophenanthraquinone, 
C,,H,0O,-NHBz, pink needles, m. p. 295°, 2-phthalylaminophen- 
anthraquinone, C,H,(CO-NH:C,,H,O,),, pale orange needles, no 
m. p. below 295°, and 2-oralylaminophenanthraquinone, 

C,0,(NH-C,,H,02),, 
reddish-brown needles, obtained from 2-aminophenanthraquinone in 
nitrobenzene solution by the action of the corresponding acid 
chlorides, were all applicable as vat dyes. In a similar manner, 
2:7-dibenzoyldiaminophenanthraquinone, C,,H,O.(NHBz),, brick- 
red needles, no m. p. below 295°, and 2:7-diphthalyldiaminophen- 

: CO-NH-C,,H,0,-NH- : 
anthraquinone, C,H, O-NH-C“ HO: NH-Co> Cr brick-red 
needles, no m. p. below 295°, were also obtained, but only the 
former is absorbed from the reduced vat by cotton. 
2:7-Diaminophenanthraquinonesulphonic acid, 

C,,H;0,(NH,).*SO;H, 
obtained by treating 2:7-diaminophenanthraquinone with fuming 
sulphuric acid, imparts a green shade to alum-mordanted wool. The 
same diamino-compound by diazotisation and subsequent coupling 
with phenol was made to yield phenanthraquinone-2 : T-bisazophenol, 
C,,H,0.(N:N-C,H,-OH),, brown, lenticular crystals, no m. p. below 
295° (diacetyl derivative, brick-red, rhombic prisms, m. p. 274°). 

Dw, F: 
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Eucalyptus Australiana, Sp. Nov. (“ Narrow-leaved Pepper- 
mint”) and its Essential Oil. R. T. Baker and H. G. Smira 
(J. Roy. Soc. New South Wales, 1915, 49, 514—525).—This euca- 
lypt was originally regarded as a variety of Zucalyptus amygdalina, 
but further study has rendered it desirable to give it specific rank. 
It flourishes on the ranges of New South Wales and Victoria, in a 
region which has little agricultural value, and as it yields a large 
amount of a good oil, it is proposed to establish a permanent 
industry. 

The most important feature of the communication is the state- 
ment that the cineole can be profitably concentrated by collecting 
the steam-distillate during the first hour separately. Such a frac- 
tion contains more than 70% of cineole, whereas the whole oil aver- 
ages about 45%. Moreover, this portion is almost colourless, and con- 
tains mere traces of aldehydes, so that it is pure enough for 
pharmaceutical purposes, whilst the yield is as great as that of the 
whole oil in most of the other eucalypts. The phellandrene portions 
which collect more particularly in the later distillates appear to 
contain an alcchol, C,,H,,-OH, the determination of which is 
reserved. J.C. W. 


Picrotoxin. Paut Horrmann (Annalen, 1916, 411, 273—314).— 
Confirming the statements of Sielisch (A., 1912, i, 886) and of 
Angelico (A., 1913, i, 69), the author finds that picrotoxinin and 
picrotin yield acetone by treatment with aqueous barium hydroxide 


or potassium hydroxide in the cold or in the hot, but the quantity 
obtained is less than half the amount expected, and is smaller the 
longer the alkaline solution is kept in the cold before being dis- 
tilled. 

Picrotoxinin, C,;H,,O,, and picrotin, C,;H,,0,, are dilactones. 
They are converted by an excess of aqueous alkali, by rupture of 
both lactone rings, into picrotoxinindicarborylic acid, C,;HOx, 
decomp. 163°, [a]i7* +31°27’ in alcohol (e=1°272), and gicrotin- 
dicarboxylic acid, C,;H5.0,, decomp. 271°, [a] 7° + 61°53! in alcoho! 
(c=2°478) and +37°2’ in water (c=2°498) respectively. Inter- 
mediate between these pairs of compounds are a-picrotoxinic acid, 
C,;H,,0,, and B-picrotinic acid, C,,H..O,, respectively, which are 
readily converted into the dicarboxylic acids by an excess of alkali. 
Picrotindicarboxylic acid forms a crystalline silver salt, 

, CysHop Ago. 

Picrotoxinindicarboxylic acid forms a methyl hydrogen ester, 
C\nHo205, decomp. 183°, stout prisms with 1H,O from water, 
fa]i7* + 39°59 in alcohol (c=4°335) ; dimethyl ester, C,,H,,Og, m. p. 
188°, fa]y* +33°6’ in alcohol (c=1- 536); ethyl hydrogen ester, 
C;;H,Og, crystals with 1}H,0, m. p. 161° (decomp.), [a] 7° + 39°49’ 
in alcohol (c=4°479) ; diethyl ester, CgH».O,, m. p. 132°, 
[a]'3* +3794! in alcohol (c=1°259), and silver salt, C,;H,,0,Ago. 

Whilst picrotoxinin and picrotin, like picrotoxin itself, have 
strong reducing properties, the preceding products of hydrolysis, 
except a-picrotoxinic acid, are stable to warm Fehling’s solution 
and ammoniacal silver oxide. B-Picrotoxinic acid, a-picrotinic acid, 
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and picrotoxic acid contain a lactone ring which is not attacked 
even by moderately concentrated alkali. They are obtained from 
picrotoxinin and picrotin directly by heating with 1% mineral 
acid or as esters by heating with alcoholic alkalis. a-Picrotoxinic 
acid is converted quantitatively into the B-acid by boiling for a 
short time with 2N-sulphuric acid. Thus picrotoxinin and methy]l- 
alcoholic potassium hydroxide or methoxide yield methyl picrot- 
oxate and methyl hydrogen picrotoxinindicarboxylate and corre- 
sponding ethyl esters in weli-cooled ethyl-alcoholic solution. a-Picro- 
tinic acid, C,;;H,,O,, prepared by boiling picrotin with 1% hydro- 
chloric acid for thirty-six hours, yields when heated above its m. p. 
in a vacuum picrotinlactone and picrotoxic acid, the latter being 
identical with the acid, C,,H,,O;,, obtained when picrotoxinin is 
boiled with 1% sulphuric acid for twenty-four hours. Methyl 
gmerotoxate, CygHoj0;, m. p. 171°5°, [a]f* + 87°36! in alcohol (c= 
4°966), the ethyl ester, C,,H,.0,,4H,O, m. p. 143°5°, [a]7* + 81912! 
in aleohol (c=5'255), and the silver salt, C,;H,,O;Ag,2H,O, are 
described. 

When picrotin is oxidised by alkaline potassium permanganate 
only one acid of the composition C,,H.,O, (decomp. 245°, increasing 
to 258° after purification) is obtained, not the two a- and £-picro- 
tinic acids, decomp. 245° and 254° respectively, as stated by 
Angelico (A., 1909, i, 318). The acid, which is a-picrotinic acid, 
loses water above its m. p. and yields two products of decomposi- 
tion, which agree in their properties with the products of decom- 
position of Angelico’s two acids (loc. cit.), but both have the formula 
CisH 1207 and are picrotoxic acid and picrotinlactone, as stated 
above. 

When bromopicrotoxinin is converted into picrotoxinin by zinc 
and acetic acid the yield is only 70% (Meyer and Bruger, A., 1899, 
i, 226). This is due to the fact that picrotoxinin is converted into 
picrotoxic acid by boiling with acids. By effecting the debromina- 
tion in aqueous alcoholic solution by zinc in the presence of ammon- 
ium chloride, the author nas obtained a 94% yield of picrotoxinin. 

The functions of all the oxygen atoms except one in picrotoxinin, 
picrotin, and their derivatives have been determined. Picro- 
toxinin contains four oxygen atoms in lactone groups and two in 
hydroxyl groups; picrotoxinindicarboxylic acid contains three in 
hydroxyl groups and four in carboxyl groups; a-picrotoxinic acid 
contains two in a lactone group, two in hydroxyl groups, and two 
in a carboxyl group; #-picrotoxinic acid contains two in hydroxyl 
groups and two in a carboxyl group. The corresponding deriv- 
atives of picrotin contain one more oxygen atom in the form of a 
hydroxyl group. The estimation of hydroxyl groups by Zere- 
witinoff’s method gives rather unsatisfactory results, a fractional 
number of groups often being found and brominated derivatives 
not indicating any; these irregularities are attributed to steric 
influences. 

Angelico’s formule of picrotoxinin and picrotin (A., 1913, i, 69) 
do not suffice to explain the formation of the preceding compounds. 
Angelico deduces his formule chiefly by means of the ketone, 
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C,,H,,0;, which contains three atoms of oxygen less than picro- 
toxinin and four less than picrotin. The author is of opinion that 
a fruitful discussion of formule can be raised only after the inter- 
mediate compounds genetically connecting picrotoxinin and 
picrotin with the ketone C,,H,,0, have been isolated. C. 8. 


Preparation of Compounds of Quinine Derivatives and 
Dialkylbarbituric Acids. FE. Merck (D.R.-P., 291421; from 
J. Soc. Chem. Ind., 1916, 35, 654).—Instead of using quinine and 
its salts as described in the chief patent (D.R.-P., 249908; A., 1912, 
i, 1013), derivatives such as hydroquinine, ethylhydrocupreine, or 
propylhydrocupreine may be used. The products have a stronger 
narcotic action than those prepared from quinine, and are much 
less toxic, propylhydrocupreinedipropylbarbituric acid, for example, 
being practically non-poisonous. G. F. M. 


Preparation of Salicyloyltheobromine. FE. Merck (D.R.-P., 
291077; from J. Soc. Chem. Ind., 1916, 35, 654).—Salicyloyltheo- 
bromine is prepared by the hydrolysis of an acylsalicyl [o-acyloxy- 
benzoyl] derivative of theobromine obtained by the method 
described in the chief patent (D.R.-P., 290205; this vol., i, 500). 
Thus o-methylearbonatobenzoyltheobromine is hydrolysed by allow- 
ing a 25% solution in cold hydrochloric acid (D 1°19) to remain for 
one to two hours at the ordinary temperature. The product is 
precipitated by the addition of ice, and after crystallisation from 
alcohol melts at 198—200° (decomp.). G. F. M. 


Some Derivatives of Pyrrole. III. G. Kart Atmstrém 
(Annalen, 1916, 411, 350—382. Compare A., 1913, i, 1240; 
1915, i, 989)——Knorr synthesised derivatives of pyrrole from 
B-ketonic esters and aminoketones. It is now found that amino- 
ketones containing a secondary amino-group can be employed, but 
the pyrrole derivative is produced in many cases by an entirely 
unexpected reaction. 

Ethyl acetoacetate and phenacylaniline do not condense in 
glacial acetic acid to form a crystalline substance, but when the 
two compounds are boiled together a substance, C,,H,,0.N, yellow 
prisms, m. p. 111—112°, is obtained, which exhibits phenolic 
properties, is unsaturated towards bromine and potassium per- 
manganate, develops a dark green coloration with alcoholic ferric 
chloride, forms an oxime, C,gH,gO,N., almost colourless, rhombic 
plates, m. p. 188° (decomp.), and a sodium salt, and is converted 
into acetic acid and 1:2-diphenylpyrrole-5-one by digestion with 
moderately concentrated sulphuric acid. For these reasons the 
substance, which is also produced from methyl acetoacetate and 
phenacylaniline, is regarded as 5-hydroxy-4-acetyl-1 : 3-diphenyl- 

CH——OPh 
pyrrole, NPh< (on): Ac 

In a similar manner, methyl or ethyl benzoylacetate and 
phenacylaniline yield 5-hydroxy-4-benzoyl-1 : 3-diphenylpyrrole, 
C.3H,,O,N, pale yellow, rhombic plates, m. p. 167—168°, which 
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forms an oxime, yellow plates, m. p. 215° (decomp.), and is decom- 
posed by sulphuric acid into benzoic acid and 1:3-diphenylpyrrol- 
5-one. 5-Hydroxy-4-acetyl-1-phenyl-3-p-tolylpyrrole, greenish- 
yellow, four-sided prisms, m. p. 100—101° (ozime, faintly yellow 
crystals, m. p. 202° [decomp.|), and 5-hydroxy-4-benzoyl-l-phenyl- 
3-p-tolylpyrrole, greenish-yellow, rhombic plates, m. p. 187—188°5° 
(oxime, yellow crystals, m. p. 224° [decomp.]), are obtained by 
boiling pmethylphenacylaniline with ethyl acetoacetate and ethyl 
benzoylacetate respectively. By heating with equal parts of water 
and concentrated sulphuric acid, the former is converted into acetic 
acid and 1-phenyl-3-p-tolylpyrrole-5-one, almost colourless needles, 
m. p. 215—217°, and the latter into benzoic acid and the same 
substance. Since ptoluic acid is not formed in the latter decom- 
position, the acyl group in the hydroxyacyldiarylpyrroles must 
have been taken from the ethyl acylacetate, not from the phenacy]l- 
or pmethylphenacylaniline. This eliminates the possible altern- 


PP O(CO,Ar):CAr , 
ative constitution, NPh <u OH)== oH , for the preceding hydroxy. 
pyrroles. 

By heating ethyl acetoacetate and w-aminoacetophenone in acetic 
acid, Knorr and Lange in 1902 obtained ethyl 3-phenyl-5-methyl- 
pyrrole-4-carboxylate. However, when the two compounds are 
heated together in the absence of a solvent, ethyl-B-phenacylamino- 
crotonate, COPh*CH,*-NH-CMe:CH-CO,Et, colourless needles, m. p. 
102—-103°, is obtained, which is converted into ethyl 3-phenyl-5- 
methylpyrrole-4-carboxylate by boiling with glacial acetic acid. 

Phenacylmethylamine and ethyl acetoacetate react when heated, 
either with or without glacial acetic acid, to form ethyl 3-phenyl- 
1 :5-dimethylpyrrole-4-carbozylate, colourless prisms, m. p. 53—54°; 
the corresponding acid, C,;H,,0,N, forms colourless needles, m. p. 
174—175° (decomp.), and readily loses carbon dioxide by heating 
in glacial acetic acid, yielding 3-phenyl-1 :5-dimethylpyrrole, colour- 
less prisms, m. p. 56—57°. 

Phenacyl-8-naphthylamine, which is readily prepared by adding 
w-bromoacetophenone to an alcoholic solution of B-naphthylamine 
at about 50°, yields by boiling with ethyl acetoacetate 5-hydroxy- 
4-acetyl-3-phenyl-1-B-naphthyl pyrrole, greenish-yellow prisms, m. p. 
117—118°, which forms an oxime, C,.H,s,0,No, m. p. 186° (decomp.), 
and is converted into acetic acid and 3-phenyl-1-B-naphthylpyrrole- 
5-one, CoyH,,ON, faintly greenish-yellow plates, m. p. 184—185°, 
by heating with equal parts of water and concentrated sulphuric 
acid. 

Phenyldiphenacylamine, m. p. 236—240° (Braun in 1908 gave 
225°), is obtained by heating phenacylaniline with ethyl oxalacetate 
at 150° or by boiling it with an alcoholic solution of w-chloroaceto- 
phenone. 


1 :3-Diphenyl pyrrole-5-one, NPh<On. 


m. p. 169—170°, can be obtained (1) by heating 5-hydroxy-4- 
benzoyl-1 :3-diphenylpyrrole with sulphuric acid or with concen- 


H 
te colourless _ plates, 
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trated hydrochloric acid at 140—150°; (2) by heating 5-hydroxy- 
4-acetyl-1 :3-diphenylpyrrole with sulphuric acid, hydriodic acid 
(b. p. 127°), or 99% hydrazine hydrate, or with alcoholic hydroxyl- 
amine for one hour; (3) by boiling phenacylaniline with ethyl 
malonate or acetonedicarboxylate. Its constitution is determined 
by the fact that 3-phenyl-1-p-bromophenylpyrrole-5-one, 
y2ONBr, 
colourless crystals, m. p. 207209, obtained by brominating the 
substance in warm glacial acetic acid, is oxidised by hot chromic 
and acetic acids to phenylmalein-p-bromophenylimide, 
, ~CO°CH 
CHB < 

golden-yellow needles, m. p. 158—159°; by hydrolysis the latter 
yields p»bromoaniline and phenylmaleic anhydride, a portion of 
which undergoes change to phenylfumaric acid. 1:3-Diphenyl- 
pyrrole-5-one shows no phenolic properties. It is insoluble in 
alkali, does not react with acetyl chloride, and does not develop 
a coloration with alcoholic ferric chloride. By heating with phos- 
phorus trichloride on the water-bath, however, it yields 5-chloro- 
1:3-diphenylpyrrole, colourless, rhombic plates, m. p. 77—78°, 
which is reduced to 1:3-diphenylpyrrole by hydriodic acid (D 1°22) 
and red phosphorus at 130°. 1:3-Diphenylpyrrole and 1:3: 5-tri- 
phenylpyrrole respond to the pineshaving test, whereas 1:4:5- 
and 1:2:5-triphenylpyrroles, in which the phenyl groups are con- 
tiguous, do not. 

1:3-Diphenylpyrrole-5-one gives a very poor yield of phenyl- 
maleinphenylimide, C,g.H,,O,N, canary-yellow leaflets, m. p. 
116—117°, by oxidation with hot chromic and acetic acids, but by 
treatment with phosphorus pentachloride and a few drops of phos- 
phoryl chloride at 50—60°, and finally at 90°, and subsequently 
with water, it yields $-chloro-a- phenylmaleinphenylimide, 
NPh<oo tpt? needles, m. p. 103—104°, which is converted into 
aniline and B-chloro-a-phenylmaleic anhydride, C,)H;0,Cl, colour- 
less, rhombic plates, m. p. 83—84°. The last compound yields 
benzoic acid by oxidation, and therefore does not contain its 
halogen in a benzene nucleus. 

3-Phenyl-1-p-bromophenylpyrrole-5-one in boiling glacial acetic 
acid is converted by bromine (about 4 mols.) presumably into a 


compound, C,H,Br-N od od since the solution by treatment 
eves 


with water yields B-bromo-a-phenylmalein-p-bromophenylimide, 


C,H, Bren<cO' GBF The last substance occurs in two modifica- 


CO-CPh 


tions, pale yellow plates, m. p. 105—107°, and canary-yellow prisms, 
m. p. 128—130°, the former being obtained from cold, the latter 
from warm solutions. Either modification can be obtained from a 
solution, however, by inoculation with that modification. Also 
either modification, when fused and, if necessary, supercooled, yields 
the other form by inoculation. The substance is decomposed by 
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alcoholic sodium ethoxide, yielding »bromoaniline and f-ethoxy- 
a-phenylmaleic anhydride. C. 8. 


Formation of Pyridine Bases by Condensation of Ketones 
and Amides. Amé Picrer and Pierre STeHeLin (Compt. rend., 
1916, 162, 876—878; Arch. Sci. phys. nat., 1916, |iv], 41, 
469—474).—Acetone (2 mols.) and acetamide (1 mol.) when heated 
together in sealed tubes at 250° give a very poor yield of 2:4:6- 
trimethylpyridine. Benzamide (1 mol.) and acetophenone (2 mols.) 
when similarly heated at 275° give a slightly better yield of 
2:4:6-triphenylpyridine. The authors have succeeded in pre- 
paring a picrate, citron-yellow needles, m. p. 192°5°, of the latter 
compound. All attempts to prepare pyridine itself by condensing 
acetaldehyde and formamide were unsuccessful, but by heating 
together paraldehyde and acetamide at 280° a small amount of 
a-picoline was obtained. W. G. 


Preparation of Substituted Quinoline-4-carboxylic Acids 
FARBENFABRIKEN vorM. F. Bayer & Co. (D.R.-P., 290703; from 
J. Soc. Chem. Ind., 1916, 35, 594—595).—Isatin is ’ condensed with 
ketones in equivalent quantities in presence of an excess of aqueous 
ammonia, and the resulting amide saponified. The preparation of 
2- -methylguinoline-4- -carboxylic acid, tetrahydroacridine-5-carboaylic 
acid, 2-phenylquinoline- 4-carboaylic acid, and 3-phenyl-2-p-tolyl- 
guinoline- 4-carbozylic acid is described. G. F. M. 


Preparation of Acidyl Derivatives of the Xanthine Series. 
’ E. Merck (D.R.-P., 290910; from J. Soc. Chem. Ind., 1916, 35, 
654).—Acidyl derivatives of xanthines of the general formule 
X-CO-R, X-CO-R:-CO-X, or X-CO-X, where X is a xanthine or 
mono- or di-alkyl substituted xanthine residue, and R the radicle 
of an alcohol, phenol, or amine containing active hydrogen, are 
obtained by treating metallic salts of xanthines with derivatives 
of chloroformic acid, or xanthine chloroformates with suitable 
alcohols, phenols, or amines. The products combine the diuretic 
action of xanthines with the therapeutic properties of the phenol, 
etc., as, for example, the antineuralgic action of salicylic acid or 
the uric acid dissolving properties of piperazine. They are fairly 
stable towards acids, but are easily hydrolysed by alkalis. 
G. F. M. 


m-Azoxyphenylpropiolic Acid. S. Reicw and (Miiz.) M. 
XrenzopotsKa (Bull. Soc. chim., 1916, [iv], 19, 146—151)—A 
further difference is noted between the two stereoisomeric a-bromo- 
m-nitrocinnamic acids (compare A., 1914, i, 41). The isomeride, 
m. p. 217°, when heated for three hours with alcoholic potassium 
hydroxide, gives m-nitrophenylpropiolic acid . (Joc. cwt.). The 
isomeride, m. p. 116°, is scarcely attacked under these conditions, 
but if the heating is prolonged and stronger alkali is used, in 
addition to removal of hydrogen bromide, reduction takes place 
and the product is m-azoryphenylpropiolic acid, 

CO,H-CiC-C,H,-NO:N-C,H,°CiC-CO,H, 
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pale yellow needles, m. p. 208° (decomp.). This acid is best pre- 
pared, however, by heating af-dibromo-m-nitrophenylpropionic 
acid (loc. cit.) with an excess (6 mols.) of 10% alcoholic potassium 
hydroxide for twelve hours under reflux. It is purified by means 
of its barium salt, which is decomposed by dilute hydrochloric 
acid. Its sodiwm salt gives a white precipitate of a silver salt, 
which is extremely explosive when slightly rubbed or heated. The 
free acid dissolves in concentrated sulphuric acid, giving a deep 
red solution, from which water precipitates a substance, which is 
probably a phydroxyazo-compound. When oxidised in sodium 
carbonate solution at the ordinary temperature with dilute 
potassium permanganate, m-azoxyphenylpropiolic acid gives 
m-azoxybenzoic acid. When heated in a sealed tube with water at 
130—135° for three hours, it yields m-azoryphenylacetylene, pale 
red crystals, m. p. 101—102°. In alcoholic solution this gives with 
ammoniacal cuprous chloride a yellow precipitate, and with 
ammoniacal silver nitrate a very pale yellow precipitate. The 
cuprous compound is not attacked by an alkaline solution of 
potassium ferricyanide. 

When exposed under a bell-jar to the vapours of bromine 
(2 mols.), m-azoxyphenylpropiolic acid absorbs bromine and gives 
tetrabromo-m-azoxycinnamic acid, brown needles, grouped in stars, 
m. p. 244—245°. This acid also undergoes transformation by 
strong sulphuric acid, giving what is probably a phydroxyazo- 
compound. The tetrabromo-m-azoxycinnamic acid when exposed 
anew to bromine vapours unites with four more atoms of bromine, 
giving a compound, m. p. 90—110°, extremely soluble in all organic 
solvents except ligroin. 

When m-azoxyphenylpropiolic acid is reduced in sodium 
carbonate solution with sodium amalgam it gives m-azocinnamic 
acid, golden-yellow crystals, m. p. 168—169°. W. G. 


Etherification of o-Hydroxyazo-compounds. VI. G. CHARRIER 
(Gazzetta, 1916, 46, i, 404—415).—It was found by Charrier and 
Ferreri (A., 1914, i, 1178) that the ethers of 1l-arylazo-8-naphthols 
exhibit far more pronounced basic properties than the correspond- 
ing o-hydroxyazo-compounds themselves. Thus, treatment of 
ethereal solutions of the ethers with ethereal hydrochloric acid 
results in the separation of the insoluble hydrochlorides, whilst 
with the hydroxyazo-compounds only intensification of the colora- 
tion occurs. In accordance with these results, various ethers of 
1-benzeneazo-8-naphthol have been prepared by the action on the 
latter of alkyl iodides in presence of the theoretical proportion of 
sodium ethoxide, the ethers then being converted into their hydro- 
chlorides and the latter separated and transformed into the free 
ethers by means of alkali hydroxide. 1-Benzeneazo-8-naphthol 
propyl, tsopropyl, and isobutyl ethers, thus prepared, are well 
crystallised, bright red or garnet-red compounds melting undecom- 
posed at relatively low temperatures, and exhibit properties analo- 
gous to those of the 1l-arylazo-8-naphthols previously described. 
That they are O-ethers is shown by their reduction to aniline and 
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l-amino-8-naphthol ethers. They function as di-acid bases except 
towards hydrochloroplatinic acid, 1 mol. of the latter combining 
with 2 mols. of the base. When heated, the hydrochlorides are 
decomposed according to the equation: 
OR'C,,)H,*N:NPh,2HC1—> OH-C,,H,-N:NPh + RCI + HCl. 

The nitrates undergo diazo-scission when heated carefully near their 
melting points, OR-°C,,H.*N:NPh,2HNO, = OR-C,,H,-NO, + 
N:NPh-NO,+H,0, whilst alcohols convert them into the corre 
sponding o-hydroxyazo-compounds, OR*C,,H,*N:-NPh,2HNO, —~> 
OH:-C,,Hg-N-NPh+R°NO,;+ HNO;. The ethers of 1-nitro-8-naph- 
thol, obtained by the above diazo-scission, are new compounds, and, 
on reduction by means of zine and hydrochloric acid, yield ethers 
of l-amino-8-naphthol identical with those obtained by reduction 
of the corresponding ethers of 1-benzeneazo-8-naphthol. 

In each of the three etherifications, the principal product is 
accompanied by a compound, OH*C,)H,*N:NPh,ONa:-C,,H,-N:-NPh 
(?), which forms long, reddish-brown, almost black, prismatic 
needles, with metallic reflection, m. p. 219—220°, and is hydrolysed 
slowly by water. This compound may be related to that obtained 
by Betti and Leoncini (A., 1901, i, 55) by prolonged boiling of 
l-benzeneazo-B-naphthol with 50% sodium hydroxide solution. 
Farmer and Hantzsch’s salts (A., 1900, i, 122) of 1-benzeneazo-B- 
naphthol, obtained by the action of sodium or potassium ethoxide, 
exhibit green metallic reflection, and, unlike the present compound, 
are hydrolysed readily by water. 

1-Benzeneazo-B-naphthyl propyl ether, NPh:N-C,,H,:OPr, forms 
deep garnet-red leaflets, m. p. 40—41°, and the hydrochloride 
(+2HCl) deep red leaflets with golden reflection, m. p., with rapid 
heating, 100—105° (decomp.). The nitrate (+2HNOg,), m. p. 
72—73° (decomp.), yields 1-nitro-B-naphthyl propyl ether, 

NO,°C,,H,°OPr, 

sulphur-yellow needles, m. p. 86°, when heated ; 1-amino-B-naphthyl 
propyl ether, C,,H,,ON, forms slender, white needles, m. p. 45°, 
becoming red in the light, and with B-naphthol yields 1-8-naphthol- 
azo-B-naphthyl propyl ether, OH*C,H,-N:N-C,,H,-OPr, which 
crystallises in shining, golden-bronze leaflets, m. p. 157—158°. 
1-Benzeneazo-B-naphthyl propyl ether sulphate (+H,SO,) and 
platinichloride, (CygH,gON,).H,PtCl,, which is a scarlet, crystal- 
line powder, m. p. 172°, were prepared. 

1-Benzeneazo-B-naphthyl isopropyl ether, Cy>H,,ON,, forms bright 
red, shining leaflets, m. p. 70°, and yields the following salts: the 
hydrochloride, slender, reddish-brown needles, melting indefinitely ; 
the nitrate, reddish-brown needles, m. p. 60° (decomp.); the sw/- 
phate, golden leaflets; and the platinichloride, brick-red, micro- 
crystalline powder, m. p. 147° (decomp.). 1-Nitro-B-naphthyl 
isopropyl ether, C,,H,,0,N, forms slender, pale yellow leaflets, 
m. p. 63°. 

1-Benzeneazo-B-naphthyl isobutyl ether, 

NPh:N:-C,,H,*O-CH,"CHMe,, 
forms bright red, rectangular plates, m. p. 17—18°, and gives: the 
hydrochloride, red needles with golden reflection; nitrate, slender, 
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red needles with golden reflection, m. p. 65° (decomp.); sulphate, 
metallic green leaflets; and platinichloride, deep red, crystalline 
powder, m. p. 150—151°, contracting at a somewhat lower tem- 
perature. 1-Nitro-B-naphthyl isobutyl ether, C,,H,,O,N, forms 
aggregates of slender, straw-yellow needles, m. p. 71—72°, and 
1 amino-B-naphthyl isobutyl ether, C,,H,,ON, slender, white leaflets, 
highly sensitive towards light. T. HP. 


Anticoagulating Power of Aniline Acid Dyes with Respect 
to Proteins. A.Cu. HoLtanpe (Compt. rend., 1916, 162, 959—961). 
—Aniline acid dyes, such as eosin and Congo-red, combine with 
proteins, forming coloured acido-albumins, which are not coagulated 
when the solution is boiled or heated in an autoclave at 120° for 
twenty minutes. If the soluble protein is mixed in the requisite 
proportion with an acid dye, the mixture forms a jelly when heated 
at 100° for a few minutes. This jelly can be sterilised at 120° 
without losing its transparency, and can be used as a culture 
medium for bacteriological work if a non-toxic acid dye is used. 
The acid dyes vary in their anti-coagulating powers, the most active 
being eosin, soluble in water, then orange-G., uranine, and Congo- 
red. The combinations obtained by their use are precipitated in 
the cold by 90% alcohol, by nitric acid, or by formalin. They are 
also precipitated by 10% acetic acid, but are soluble in excess of the 
reagent. The precipitates formed have the colour of the dye used, 
the supernatant liquid being practically colourless. W. G. 


Acetylated Proteins. K. Lanpstrerer and E. Prisex (Biochem. 
Zeitsch., 1916, 74, 388—393).—Various proteins were treated under 
different conditions with acetic anhydride, and the acetyl groups 
in the products so obtained were estimated by a modification of 
Wenzel’s method. Different amounts of acetyl groups were found 
with the different proteins. Acetylated proteins do not give the 
Millon reaction, and the conclusion is drawn that the majority of 
acetyl groups are attached to a nitrogen atom. S. B. S. 


Phylloerythrin (Bilipurpurin). Hans Fiscner (Zeitsch. physiol. 
Chem., 1915, 96, 292—295. Compare Marchlewski, A., 1905, i, 
847).—The author finds on analysis that the empirical formula for 
phylloerythrin is C,,H,,0,N,. It gives a crystalline copper salt, 
C55-5H54-505.5N,-;Cu, containing a 4 mol. of pyridine. The forma- 
tion of this salt and the concomitant diminution in the content of 
oxygen confirm Marchlewski’s view that phylloerythrin is not a bile 
pigment, but a derivative of chlorophyll. 

During the process of extraction of phylloerythrin from the feces 
of the sheep, a substance, C.,H,,0,, yellow plates from methyl 
alcohol, m. p. 192—193°, was isolated, which appears to be related 
to xanthophyll. H. W. B. 


“ Heematoporphyrin” from Urine and Bone. 0O. Scnumm 
(Zeitsch. physiol. Chem., 1915, 96, 183—-203).—The absorption spec- 
trum of the porphyrin in urine differs towards the violet end from 
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that of hezmatoporphyrin, but is practically identical with a por- 
phyrin found in bones in four cases of osteohzmochromatosis. The 
presence of a new porphyrin in urine (urinoporphyrin) is therefore 
confirmed (compare Fischer, this vol., 1, 514). 

Urinoporphyrin. II. Cotoporphyrin. Hans Fiscuer (Zeiisch. 
physiol. Chem., 1915, 96, 148—182. Compare this vol., i, 514).— 
Cotoporphyrin, Cy,H,,0,N,, is a substance obtained from the feces 
of the patient from whose urine the similar substance, urinopor- 
phyrin, was isolated (loc. cit.). It is also present in small amount 
in the urine, does not melt below 300°, and is insoluble in most 
organic solvents except pyridine. After the fat, cholesterol, etc., 
have been removed from the fzces by alcohol and ether, cotopor- 
phyrin is extracted from the residue by sodium hydrogen carbonate 
solution. Addition of acetic acid to the extract precipitates the 
cotoporphyrin, which is then transformed into the methyl] ester. 

Trimethylcotoporphyrin, CygHiO,N,, needles from chloroform— 
methyl alcohol, m. p. 249—250°; copper salt, CyggH,jO,N,Cu, micro- 
scopic prisms from pyridine—acetic acid, m. p. 285°5° (corr.) ; 
iron salt, CygH,O,N,FeCl, prisms from chloroform-ether. T'riethyl- 
cotoporphyrin, CyH,O,N,, long needles from alcohol, m. p. 
217—220°. A copper salt, Cy,H,,O,N,Cu, crystallising in pris- 
matic needles, is obtained from free cotoporphyrin by mixing its 
aqueous solution with copper acetate in acetic acid solution. 

After the crystallisation of the trimethylurinoporphyrin (loc. 
cit.), the mother liquors yield on evaporation the methyl ester of a 
new porphyrin with four carboxylic acid radicles, CyH,,ON,, 
m. p. 240°. 

Attempts to convert urinoporphyrin or hematoporphyrin into 
cotoporphyrin by the action of fecal bacteria were unsuccessful. 
After subcutaneous injection into a rabbit, cotoporphyrin appears 
unchanged in the urine. Urinoporphyrin similarly injected also 
reappears in the urine, whilst the feces remain free from cotopor- 
phyrin. The author inclines to the view that urinoporphyrin 
arises by the addition of carboxylic acid radicles to cotoporphyrin, 
rather than that the reverse change occurs in the animal organism. 

Measurements of the lines in the spectra of the different porphy- 
rins and their derivatives are appended. H. W. B. 


Partition of Phosphorusin Thymus—Nucleic Acid. HiLpEGARDE 
C. Germann (J. Biol. Chem., 1916, 25, 189—194).—The examina- 
tion of thymus-nucleic acid by the method devised by Walter Jones 
(A., 1916, ii, 356) shows that this substance contains three (or a 
multiple of three) phosphorus atoms in the molecule. It is prob- 
ably a tri- or hexa-nucleotide. One-third of the combined phos- 
phoric acid is readily removed by hydrolysis, whilst the remaining 
two-thirds is more firmly bound. It is not known whether the 
phosphoric acid which is easily removed corresponds with purine 
groups, as is the case with yeast—nucleic acid. H. W. B. 


A New Heterogeneous Chain, containing Arsenic in the 
Nucleus. Methylcyclopentamethvienearsine. Enrique V. 
Zaprt (Bull. Soc. chim., 1916, [iv], 19, 151—154).—Dichloro- 
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methylarsine, AsMeCl,, readily reacts with the magnesium deriv- 
ative of ae-dichloropentane, and on distillation methylcyclopenta- 


methylenearsine, CHy<Gp? oy? > AsMe, b. p. 160%, passes over 
2 2 


as a colourless liquid smelling strongly of oil of mustard. This 
compound readily oxidises in the air, the arsenic becoming quinque- 
valent, and gives an oxide, which is colourless, has a more agreeable 
odour, and is soluble in alkaline solutions. With methyl iodide, the 
original compound gives a methiodide, C;H,AsMe,I, a white, 
crystalline solid, which in a sealed tube has m. p. 290°. When 
heated in an open tube, it decomposes, giving methyl iodide and 
the original arsine. In aqueous solution with silver oxide the 
methiodide gives the hydroxide, C;H,,AsMe,*OH, which is strongly 
alkaline. W. G. 


Physiological Chemistry. 


Chemical and Physical Analysis of Blood in Thirty Normal 
Cases. A. O. Gerrier and Wittis Baker (J. Biol. Chem., 1916, 25, 
211—222).—The authors have estimated the chemical constituents 
and haye measured the physical constants of samples of blood 
taken from thirty normal individuals (males and females of ages 
ranging from seventeen to sixty). About 70 c.c. of blood were 
collected in each case, and, by employing modern “ micro” methods 
as far as possible, the following estimations were made: total 
solids, coagulable nitrogen, non-coagulable nitrogen, ammonia 
nitrogen, urea nitrogen, residual nitrogen, uric acid, creatine, 
creatinine, chlorides, dextrose, fat, cholesterol, electrical con- 
ductivity, concentration of hydrogen ion (P,,), number of red cor- 
puscles, number of white corpuscles, volume of corpuscles, hamo- 
globin, and Wassermann test—all determined on the whole blood ; 
nitrogen, chlorides, and volume of combined carbon dioxide in the 
plasma ; nitrogen, specific gravity, freezing point, conductivity and 
refractive index of the serum. The results constitute a valuable 
contribution to the knowledge of the state of the blood in health. 

For the estimation of the total solids, one drop of the blood is 
caught on a small piece (2 sq. cm.) of dried blotting-paper, which 
is at once placed in a wide-mouthed weighing bottle (the stopper 
being inserted at once to avoid evaporation) and weighed. The 
stopper is then tilted, the whole placed in an air-bath at 80—90°, 
and dried to constant weight. The solids range from 21 to 24%, 
two cases only being a trifle outside these limits. 

An acid mercuric chloride solution is employed in the estimation 
of the non-protein nitrogen to remove the proteins. Five c.c. of 
blood are pipetted into a small Erlenmeyer flask, 5 c.c. of water 
added to lake the blood, then 10 c.c. of 5% hydrochloric acid; the 
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mixture is well shaken and 10 c.c. of 5% mercuric chloride solution 
added. After again shaking, the mixture is centrifugalised, the 
supernatant liquid filtered, and 20 c.c. of the filtrate taken for a 
micro-Kjeldahl estimation. The values range from 30 to 45 mg. 
of non-protein nitrogen per 100 c.c. of blood. 

The fat and cholesterol in blood are estimated by a modifica- 
tion of the Soxhlet method for the estimation of fat in milk. Five 
c.c. of the blood are allowed to flow over a coil of fat-free absorbent 
paper; this is dried overnight in a vacuum desiccator containing 
phosphoric oxide at 50—60°. The coil is then extracted in the 
usual way with anhydrous ether. After the evaporation of the 
ether, the residue is dried to constant weight in a vacuum over 
phosphoric oxide. The residue thus obtained consists of fatty 
substances and cholesterol. The latter is estimated by dissolving 
the residue in chloroform and treating it with acetic anhydride 
and sulphuric acid, as in Autenrieth and Funk’s method, the 
colour developed being subsequently compared in a colorimeter with 
that of a similarly treated standard solution of cholesterol in chloro- 
form. The amount of cholesterol in normal blood ranges from 
30 to 60 mg. in 100 c.c. of blood. 

A consideration of the results reveals certain differences from 
those recorded by other workers; of these, only two can here be 
noticed. The amount of creatinine is usually under 0°1 mg. in 
100 c.c. of blood, which is surprisingly low. Any value above 1 mg. 
is to be considered as possibly indicating a pathological condition. 
The amount of uric acid in the blood varies very greatly, the figures 
given ranging from 0°3 to 4 mg. of uric acid per 100 c.c. of blood. 

H. W. B. 


Influence of Hydrogen-ion Concentration on the Oxygen 
Dissociation Curve of Haemoglobin. Prrer Rona and Arvo 
YeprO (Chem. Zentr., 1916, i, 618—619; from Verhandl. Physiol. 
Ges. Berlin, 1915, 40, 1—2).—The experiments were carried out 
with blood corpuscles from dogs, twice washed with physiological 
brine solution, and gaseous mixtures containing 1—15% of oxygen 
at 38° were employed. Increase in the acidity lowered at first the 
dissociation constants of the oxygen, and the combining power of 
the hemoglobin decreased. In concentrated hemoglobin solution 
acidities as great as p,=6 caused precipitation of protein, but this 
was avoided by suitable dilution with water, and it was then found 
that a rise in the dissociation curve set in. The authors explain 
this by postulating the formation of molecular aggregates at low 
hydrogen-ion concentrations, which as a whole can absorb less 
oxygen than the individual molecules. A further increase in the 
acidity causes these aggregates again to pass into solution, and the 
curve accordingly commences once more to rise. G. F. M. 


The Water Constant of Blood. Gunnor Bux (Biochem. Zeitsch., 
1916, 74, 302—311).—The changes in the water content in the 
blood of rabbits were measured by Bang’s micro-method. During 
starvation, the amount of water diminishes for the first two days 
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and then reaches a constant low level. The effect of ingestion of 
water by both fed and fasting animals was investigated, and it was 
found that the water content did not increase more after ingestion 
of 25 c.c. than after 150 c.c., and that the maximal water content 
was attained more rapidly after the smaller quantity had been 
taken than after the larger amount. The influence of injections 
of mercuric chloride on the blood was examined and was found to 
lead both to hydremia and increase of carbamide nitrogen. No 


satisfactory explanation of these phenomena can yet be given. 
8. B. 8. 


The Distribution of the Residual Nitrogen between Blood 
Corpuscles and Plasma. Ivar Bane (Biochem. Zeitsch., 1916, 74, 
294—-297).—The experiments on rabbits confirm the earlier results 
obtained. After starvation there is an increase in the residual 
nitrogen of the blood, which is entirely in the carbamide fraction. 
Before starvation there is an equal distribution of the carbamide 
between plasma and corpuscles, whereas the latter contain gener- 
ally more amino-acids. This distribution remains unchanged after 
starvation. There is no change in the amino-acid content of the 
blood after seven days’ starvation, and this fact indicates that 
there is a regulatory mechanism governing the output of amino- 
acids from the cells of the organs to the blood, which then carries 
them to the liver for deamidisation. After administration of 
amino-acids (glycine) the change in the amino-acids is greater in 
the serum than in the whole blood, and this justifies the conclusion 
that after resorption of amino-acids from the intestine into the 
blood, these are found almost exclusively in the plasma. S. B. S. 


Formation of Specific Proteoclastic Ferments in Response 
to Introduction of Placenta. Frorence Hutton (J. Biol. Chem. 
1916, 25, 227—230).—Dog’s serum readily digests casein, 
protamine, and other proteins, including placental protein, and in 
most cases an increase in the digestive power of the serum after 
the intraperitoneal or intramuscular injection of human placental 
protein into the dog is not observed. The two chief exceptions to 
the above general rule occur (i) with protamine, which is digested 
readily by normal serum, and even more readily by the serum of 
the injected animal, and (ii) with gliadin, which is only slightly 
acted on by normal serum, but hydrolysed to a considerable extent 
by the serum of the injected dog. A specific reaction in pregnancy 
cannot therefore be due to increased ferment production in the 
blood. H. W. B. 


Digestibility of Bread. I. Salivary Digestion in Vitro. 
J. C. Braxe (J. Amer. Chem. Soc., 1916, 38, 1245—1260).—A 
study of the rate of digestion of wheaten bread has been carried 
out polarimetrically. Methods of recognising the various poly- 
saccharides of wheat flour are described, and the existence of two 
new substances, “blue-amylose” and “cyanodextrin,” is indicated. 

The three chief constituents of the cereal starches are amylo- 
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cellulose (the wall of the granule), amylopectin, and amylose. The 
amylose, during salivary digestion, passes rapidly through the 
stages of amylodextrin and erythrodextrin, and an appreciable 
quantity of achroddextrin enters the solution. All the dextrins 
disappear within fifteen minutes, and further digestion represents 
action on amylocellulose and amylopectin and their hydrolytic 
products. The amylopectin is hydrolysed to rose-amylose, which 
digests completely in four hours. The amylocellulose is not 
digested until after twenty-four hours. The activity of amylases 
is not affected by small temperature changes or by the organic 
acids occurring in bread. 

The conclusions are drawn that under ordinary physiological 
conditions most of the amylose is converted into dextrins in the 
mouth, that these dextrins and most of the amylopectin are digested 
in the stomach, and that the digestion of the amylocellulose takes 
place principally in the intestine. E. G. 


The Resorption and Assimilation of Proteins and Amino- 
acids. Ivar Bane (Biochem. Zeitsch., 1916, 74, 278—293).—The 
effect of the administration by the mouth of glycine to rabbits was 
investigated. The increase of amino-acid nitrogen in the blood 
was roughly proportional to the amount of the glycine ingested up 
to 3 grams. Increase beyond this amount did not cause a larger 
increase of the amino-acid in the blood. The increased amount of 
glycine (above 3 grams) does not appear in the urine, and it is 
assumed that it is fixed by the tissues. Analogous results were 
obtained in the case of dextrose. Similar experiments were carried 
out with alanine and leucine. An amount of leucine equivalent 
to 3 grams of glycine caused no increase in the amino-acid nitrogen 
in the blood, but a marked increase in the carbamide output in the 
urine. The conclusion is drawn that leucine is rapidly deamidised. 
Experiments were also carried out with mixtures of the above 
amino-acids and with silk-peptone, gelatin, Witte’s peptone, egg- 
albumin, and peptonised egg-albumin. From the results the con- 
clusion is drawn that these proteins, which yield on hydrolysis no 
glycine or only insignificant amounts of this substance, give rise 
to no increase in the amino-acid nitrogen of the blood when ingested 
per os, whereas those yielding relatively large amounts cause a 
corresponding increase, accompanied by an increased output of 
amino-acids in the urine. Attempts were made to explain the 
difference between the action of leucine and glycine as due to the 
differences in the permeability of the liver cells to these substances. 
Lobes of frog’s liver, after being kept in isotonic Ringer solution, 
were transferred to a mixture of Ringer’s fluid and isotonic solu- 
tions of these amino-acids. They were then put back into Ringer’s 
fluid, and the changes of weight registered by a torsion balance. 
The results indicate that the glycine passes into the liver cells 
relatively rapidly, whereas leucine does not. It appears, therefore, 
that glycine passes into the blood because it does not, like leucine, 
become rapidly deamidised in the liver. S. B. S. 
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Nitrogenous Metabolism. Replacement of Food Proteins 
by the Mixture of Amino-acids prepared from them. Biological 
Values of Amino-acids prepared from. Tiesues of the Same 
Kind, and of a Different Kind of Animal. Biological Values 
of |-Tryptopban, /-Tyrosine, /-Phenylalanine and other Amino- 
acids. Replacement of /-Tyrosine and /-Phenylalanine by 
their Oxidation Products, Phenylpyruvic and p-Hydroxy- 
phenylpyruvic Acids. Influence of Potassium Nitrate, Am- 
monium Salts, Urea, Sodium Acetate and Single Amino- 
acids on Nitrogenous Metabolism. The Utilisation of the 
Nitrogen of Ammonia and of Potassium Nitrate. Emi. 
ABDERHALDEN (Zeitsch. physiol. Chem., 1915, 96, 1—147).—The 
first part is devoted to a rigid experimental examination of the 
theory of the indispensability of certain of the amino-acids for the 
maintenance of nitrogenous equilibrium. 

Directions are given for the preparation from proteins of mix- 
tures of amino-acids by digestion with gastric juice and then with 
pancreatic and intestinal juices. Animals (dogs and rats) are then 
fed with one of these mixtures, and after nitrogenous equilibrium 
has been attained, a similar mixture is administered from which, 
however, one of the amino-acids has been removed. Such a mix- 
ture is prepared by removing one class of amino-acids by suitable 
treatment (for example, lysine, arginine, and histidine by pre- 
cipitation with mercuric chloride), and then replacing the amino- 
acids other than the one the absence of which from the mixture 
is desired. If a negative nitrogenous balance is now obtained, the 
missing amino-acid is regarded as probably indispensable, and this 
conclusion is confirmed by adding the missing amino-acid and 
observing the re-establishment of nitrogenous equilibrium or a 
positive nitrogenous balance. In the case of tryptophan, the results 
confirm those of Hopkins and Willcock (A., 1907, ii, 109), who 
showed that this amino-acid is indispensable for the maintenance 
of life in mice. The.removal of /-tyrosine from the amino-acid 
mixture is also accompanied by an immediate negative nitrogenous 
balance. The subsequent addition of either tyrosine or pheny]l- 
alanine to the diet improves the balance, but actual nitrogenous 
equilibrium is not achieved. Apparently the animal organism 
requires a definite amount of homocyclic compound, which can be 
supplied by either tyrosine or phenylalanine. 

The removal of lysine, arginine, or histidine destroys the life- 
maintaining capacity of the amino-acid mixture, but after the 
subsequent addition of the missing amino-acid the nitrogenous 
balance, although improved, is not restored to the original posi- 
tion. Similar experiments with proline, cystine, and glutamic acid 
gave inconclusive results. Attempts to replace tyrosine and 
phenylalanine with the corresponding oxidation products 
(p-hydroxyphenylpyruvic and phenylpyruvic acids) were unsuccess- 
ful, indicating the inability of the organism to synthesise the homo- 
cyclic amino-acids under the observed experimental conditions 
(compare Knoop, A., 1910, ii, 880). 

In the second part of the communication the author gives the 
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results of further feeding experiments on dogs with nitrates and 
ammonium salts. Potassium nitrate is practically quantitatively 
recovered from the eliminated urine. During the period of its 
administration with the food, the excretion of the other, normal, 
nitrogenous products is slightly depressed. The ingestion of 
ammonium salts, urea, and also of sodium acetate is attended with 
similar results, and the author draws the conclusion that these 
substances do not take directly any part in nitrogenous metabolism 
(compare Grafe, A., 1913, i, 925). 

The results of the experiments in which rats were fed with the 
products obtained by the total hydrolysis of rats on the one hand 
and the total hydrolysis of rabbits or dogs on the other were found 
to be dependent on the state of nutrition of the animals. If the 
rats are in a fasting condition, feeding with hydrolysed rats is 
accompanied by a larger positive nitrogenous balance and a corre- 
spondingly more rapid growth than can be obtained by feeding 
with the products of hydrolysis of an animal of a different species. 
In the case of well-fed rats, however, it does not matter whether the 
food originates from an animal of the same or of a different species 
—the nitrogenous products have apparently the same value. 

H. W. B. 


Newer Standpoints in the Study of Nutrition. FReprrick 
GowLanp Hopxrns (T., 1916, 109, 629—649).—A lecture delivered 
before the Chemical Society. D. F. T. 


Nutritive Deficiencies of Wheat and Grain Mixtures and 
the Pathological Conditions Produced in Swine by their Use. 
E. B. Hart, W. S. Mixxer, and E. V. McCotium (/. Biol. Chem., 
1916, 25, 239—259).—The addition of a considerable proportion 
of wheat to the diet of swine appears to introduce a toxic factor 
which after the lapse of a few months induces histological changes 
in the nervous system resembling those occurring in cases of beri- 
beri, and resulting in inhibited growth, followed by decline in body- 
weight and eventually in the death of the animal. The nerve 
degeneration caused by the absence of certain factors from the diet 
may thus be produced, apparently, by the presence of a toxic sub- 
‘stance associated with the wheat grain. The toxic action is 
neutralised by supplementary materials, such as alfalfa (lucerne), 
commercial “meat scraps,” milk, etc. Similar pathological condi- 
tions may also be produced if the salts in the food are either 
insufficient in quantity or lacking in variety. Striking photographs 
of the swine with accompanying sections of spinal cord, illustrating 
the changes produced by the various diets, are appended. 

H. W. B. 


Nutrition Investigations on Cotton-seed Meal. I. Anna E. 
Ricwarpson and Hexen S. Green (J. Biol. Chem., 1916, 25, 
307—-318).—Feeding experiments on rats show that cotton-seed 
meal contains sufficient protein and fat-soluble growth-promoting 
substances, but not sufficient mineral matter for the growth and 
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maintenance of animal life. It is devoid of toxic properties. 
Cotton-seed meal has a greater nutritional value than cotton-seed 
flour. 

When the diet is adequately augmented, rats grow and develop 
at the normal rate. On a diet containing 45% of cotton-seed flour, 
17% of milk powder, 10% of starch, and 28% of lard, rats have 
grown and have borne one or more litters of young, which have, in 
their turn, exhibited normal growth on the same diet as the 
mothers. Some of the rats have lived for more than 345 days on 


a diet containing 50% of cotton-seed meal as the sole source of 
protein. H. W. B. 


Are there Substances, at present unknown, which are 
of Importance for the Maintenance of Life? II. Emin 
ABDERHALDEN and GorTtrrieD Ewatp (Chem. Zentr., 1916, i, 
761—763; Zeitsch. gesamte erpt. Med., 1915, 5, reprint 98 pp. 
Compare A., 1913, i, 1409).—Various further experiments on the 
feeding of pigeons on rice both with and without the husks are 
described, as the result of which the question of the existence 
of an essential, but still unknown, foodstuff is still undecided. It 
is regarded as certain that the alcoholic extract of rice bran (the 
so-called vitamine) in most cases relieves the disorders arising from 
an exclusive diet of husked rice. The introduction of methylgly- 
oxaline into the diet induced in part phenomena of polyneuritis 
similar to those occasioned by the rice diet, but with the addition 
of vitamine, death was exceptional. On the other hand, the pheno- 
mena caused by B-amino-4-ethylglyoxaline were not influenced by 
vifamine. It seems improbable that only one specific “ something ” 
is present in the various complete foods. In consideration of the 
possibility of a known foodstuff being withheld by the removal of 
the husk from the rice, attempts were made, but without success, to 
influence the injurious effects by the addition of such substances 
as sodium or potassium chloride, sodium, lithium, or manganese 
carbonate, iron, calcium, or magnesium salts, etc. Atropine 
appeared to alleviate or even banish the disorders. G. F. M. 


Is Autolysis an Autocatalytic Phenomenon? An Inter- 
pretation. H. C. Brapiry (J. Biol. Chem., 1916, 25, 201—204, 
Compare Morse, this vol., i, 299).—The writer contends that unless 
the acids produced during autolysis arise through the direct 
agency of proteolytic enzymes, the process of autolysis should not 
be described as autocatalytic. He regards the acids produced 
during autolysis as altering the condition of the protein substratum, 
and thus affecting the rate of digestion by other means than by 
direct enzyme activation. H. W. B. 


Autolysis. III. The Effect of Reaction on Liver Autolysis. 
H. C. Brapiey and Josepn Taytor (J. Biol. Chem., 1916, 25, 
261—280. Compare A., 1915, i, 1028).—The progressive addition 
of alkali, or of alkaline salts, to liver tissue reduces the rate and 
extent of liver autolysis in rough proportionality to the amount 
added until complete or nearly complete inhibition results. On the 


PHYSIOLOGICAL CHEMISTRY. i. 583 


other hand, the addition of acids or acid salts leads to a corre- 
sponding increase in the rate and extent of autolysis. These effects 
are believed to be due to changes occurring in the liver proteins,’ 
and not to activation or inhibition of the autolytic enzymes, because 
the digestion of foreign proteins such as caseinogen and gelatin 
added to the liver tissue is not affected in a similar manner by 
alterations in the concentration of hydrogen ions. Thus, autolysis 
of the liver may be almost completely inhibited by the addition 
of a salt which actually accelerates the digestion of caseinogen by 
the liver; acids, which hasten the autolytic process, do not alter 
the rate of digestion of caseinogen and peptone, etc. These results 
lead the authors to the hypothesis that the living cell contains two 
classes of proteins: (i) available, or capable of being acted on by 
the autolytic enzymes, and (ii) non-available or reserve proteins, 
and that the equilibrium between the two classes is dependent on 
the concentration of hydrogen ion in the cell at the moment. The 
non-available protein may be a protein salt or a polymerised protein 
aggregate, which, when an increase in the acidity occurs, may 
become dissociated or dispersed, and thereby transformed into a 
condition capable of combining with, and being broken down by, 
the autolytic enzymes into free amino-acids. 

This hypothesis is applied for the explanation of certain condi- 
tions involving autolysis, or the reverse process of hypertrophy, in 
the living organism, such as acidosis, atropy induced by local tissue 
asphyxia, by embolism, or by ligation of arteries, phosphorus poison- 
ing, etc. In these conditions, the autolysis is preceded by an 
accumulation of acid substances within the cell. H. W. B. 


Protein Content of Muscle. N. W. Janney (J. Biol. Chem., 
1916, 25, 185—188).—The proteins of muscle contain considerably 
more than 16% of nitrogen. It is not permissible, therefore, to 
estimate the quantity of protein in muscle by multiplying the total 
muscle nitrogen by the factor 6°25. As a matter of fact, the 
amount of protein thus calculated exceeds that estimated by actual 
analysis in the manner already described by the author (this vol., 
ii, 460) by about 15—20%. 

The percentage of protein in muscle lies between the values 16°3 
and 17°8 for animals of all species, even those as far separated 
zoologically as man and fish. H. W. B. 


'’ Protoplasmic Equilibrium. G. H. A. Crowes (J. Physical 
Chem., 1916, 20, 407—451. Compare this vol., i, 349).—The influ- 
ence of electrolytes on the nature and stability of oil-water emul- 
sions has been examined, and the results compared with data which 
show the influence of the same electrolytes and their mixtures on 
living cells. By such a comparison, it was thought that it might 
be possible to explain the antagonistic electrolyte effects which 
appear to play an important part in cell life, and to throw some 
light on the structure of protoplasm and the mechanism of certain 


vital processes. 
In regard to their influence on the equilibrium of oil—-water 
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emulsions, electrolytes appear to be roughly divisible into two 
groups. The electrolytes in the one group promote the formation 
of emulsions of water in oil, and consist of salts of bi- and ter- 
valent cations. The electrolytes in the second group favour the 
formation of emulsions of oil in water, and include the alkali hydr- 
oxides and salts of univalent cations and bi- and ter-valent anions. 
Quantitative data expressing the influence of electrolytes were ob- 
tained by stalagmometric experiments, in which aqueous solutions 
of soap, containing the electrolytes under examination, were allowed 
to flow from a capillary pipette into olive oil, and the drop number 
determined. Electrolytes with a readily absorbed anion produce 
an increase in the drop number, indicating increased dispersion, 
destruction of the surface film, and an increased permeability of 
the oil to water. Electrolytes with a readily absorbed cation have 
the opposite effect. Sodium chloride increases the drop number, 
whilst calcium chloride reduces it. In solutions which contain 
sodium chloride and calcium chloride in the ratio of 50:1 or 100:1, 
the ratio depending on the absolute concentration, the antagonistic 
effects produced by the two salts are approximately balanced. These 
ratios are approximately the same as those in which the salts occur 
in sea-water, in the blood of mammals, etc., and equal to those in 
which their antagonistic effects are balanced according to various 
biological observations. 

Salts of magnesium, which have been found to be anomalous in 
their biological effects in that they exert a protective or destructive 
effect on the protoplasmic film, according to the conditions, are 
found to exhibit similar anomalies in regard to their influence on 
the equilibrium of emulsions. 

A comparison of the antagonism, which is exhibited by calcium 
chloride and sodium citrate in their influence on the equilibrium 
of emulsions, the coagulation of blood and the hemolysis of blood 
corpuscles, has shown that the ratio of the concentrations, at which 
their effects are mutually compensated, is approximately the same 
in all cases. 

Similar relations between the effects produced in physical and 
biological systems have been found in experiments with anzsthetic 
substances. The concentrations at which these exert maximum 
protective effects on emulsions correspond closely with those at which 
they exert similar protective effects on living cells. 

There is consequently strong evidence for the view that the anta- 
gonistic effects produced by the two groups of electrolytes, which 
have been referred to above, in biological systems are closely parallel 
and presumably of the same nature as the antagonistic effects which 
appear to have been established by observations on purely physical 
systems. H. M. D. 


Bence-Jones Proteinuria. A. E. Taytor and C. W. MILLER 
(J. Biol. Chem., 1916, 25, 281—295).—The authors have studied 
the properties of the protein in the urine in a case of Bence-Jones 
proteinuria. 

When the Bence-Jones protein is heated with a small amount of 
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acetic acid, its coagulation temperature is raised, but on boiling it 
redissolves in the characteristic manner, and is reprecipitated on 
cooling. Saturation of the urine with most salts only partly pre- 
cipitates the protein, but if excess of acid is also added, the precipi- 
tation is complete. 

To distinguish between normal serum and Bence-Jones protein, a 
drop of concentrated nitric acid is added to a few c.c. of the urine 
in a test-tube. A white precipitate is formed, which disappears 
on shaking. More drops of the acid are then added, shaking 
betweén each addition, until the precipitate no longer dissolves. 
Now one or two drops more of the acid are added, and the contents 
of the tube heated to boiling. If the precipitate is Bence-Jones 
protein, it quickly dissolves and reappears on cooling; if, on the 
other hand, the precipitate is due to normal serum protein, it does 
not dissolve on boiling but becomes of a yellow or brown colour. 
If the first drop of nitric acid produces a thick, curdy precipitate, 
the urine should be diluted before performing the test. In some 
cases the Bence-Jones protein is accompanied by a small amount 
of serum protein. 

The Bence-Jones protein is readily separated from the urine by 
saturation with sodium sulphate in the presence of excess of acetic 
acid. After subcutaneous injection of the urine, or of the sepa- 
rated protein dissolved in Ringer’s solution, into guinea-pigs, the 
animals become sensitised and show marked anaphylaxis when an 
intravenous injection is subsequently made. Direct intravenous 
injection of as much as 2 grams per kilo. of the protein dissolved 
in slightly alkaline Ringer’s solution is not followed by any toxic 
effects. The substance is therefore not of a proteose nature, but 
is more closely allied to the normal proteins of the blood. 

H. W. B. 


Tetany of Parathyroidectomised Dogs. Isipor GREENWALD 
(7. Biol. Chem., 1916, 25, 223—226).—If the diminished excretion 
of phosphorus previously noticed to occur after parathyroidectomy 
in dogs (A., 1911, ii, 507) is due to its retention as phosphate, the 
phosphate cannot be the cause of the tetany owing to its well- 
established non-toxic properties. Other phosphorus compounds 
have been examined with regard to their toxicity in dogs, and 
particularly inosic acid present in muscular tissue. After injection 
intravenously into a dog, from which the thyroid and parathyroids 
had been previously removed, a toxic effect was not observed ; and 
in the serum of parathyroidectomised dogs in which tetany was 
just developing, the hydrolytic products of inosic acid were absent. 
The hypothesis that inosic acid is the toxic agent in the causation 
of the tetany of parathyroidectomised dogs is therefore abandoned, 
and the significance of the retention of phosphorus remains unex- 
plained. H. W. B. 


Action of some Porphyrins on Parameecia. Hans FiscHer 
and G. A. von Kemnitz (Zeitsch. physiol. Chem., 1915, 96, 
309—313).—Mesoporphyrin has a stronger sensitising action on 
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paramecia than hematoporphyrin. Urinoporphyrin and _ coto- 
porphyrin do not produce any visible effects. H. W. B. 


The Appearance of Hematin in Blood after Poisoning with 
Chlorates. Jon. Freict (Biochem. Zeitsch., 1916, 74, 394—413).— 
The presence of hematin in the blood was confirmed in the case 
of a hospital patient, and also in the cases of animals (chiefly cats) 
to which chlorates had been administered. In some cases large 
doses were given, so as to produce death within two to ten hours ; 
in others smaller doses were given, producing death within ten to 
twenty-four hours; and in others, agam, sub-acute intoxication 
was produced lasting up to two weeks. In both acute and mild 
intoxications hematin could be detected. A short account of other 
symptoms of chlorate poisoning is also given. S. B.S. 


The Oligodynamic Action of Copper. The Nature of 
Antagonism. K. Spiro (Biochem. Zeitsch., 1916, 74, 265—274).— 
The author distinguishes between true antagonism (ion 
antagonism), where one substance acts directly on another, and 
apparent or “pseudo-antagonism,’ where one substance replaces 
another in its action on a third substance. 

He attempts to determine the nature of the antagonistic action 
of various salts to the toxic action of copper, such as is known to 
occur when water distilled in copper stills is used in various 
biological experiments. As regards the action of various anions, 
it is shown that they can be divided into three groups, namely, 
those which reduce cupric salts to cuprous salts (K NCS, I, CN), the 
halogen ions, which form oxyhalogenoids, and a third group, which 
form complex salts. The solvent action of solutions of various 
salts on copper was investigated, and the results were those to be 
expected from the various actions of the anions, and the influence 
of these salts on the oligodynamic action of copper was found to 
run parallel with the solubility of the metal in their solutions. 
The conclusion was drawn that there is no direct antagonism 
between copper and sodium, but that the influence of sodium salts 
on the oligodynamic action depends on the anions. S. B. 8. 


Relative Toxicity of Substances Found in Foods. ALFrrep 
N. Coox and Sytvanna Exxiottr (J. Ind. Eng. Chem., 1916, 8, 
503—504).—Results of the action of various substances on frogs 
and fishes are recorded. Sucrose, potassium sodium tartrate, 
dextrose, alcohol, and potassium oxalate were all less toxic to fishes 
than was sodium benzoate. In the case of frogs, however, all these 
substances were more toxic than sodium benzoate. Citric, acetic, 
malic, and tartaric acids were more toxic than caffeine or 
“saccharin” to fishes, whilst citric and malic acids were less 
toxic than “saccharin” to frogs. These organic acids were even 
more toxic than phenol to fishes, whereas the reverse-held true 
in the case of frogs. With both fishes and frogs, alum was more 
harmful than was either sodium benzoate or “saccharin.” The 
various effects of many other substances are also given, but the 
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authors conclude that experiments of this nature, at least on 
animals so distantly related to man, do not furnish conclusive 
evidence of the effects of the substances on the human system. 


W. PF. &. 


The Toxicity, Resorption, and Excretion of Cotoin and 
similar Substances, and of Paracotoin. A. IopLBAUER and 8. Kurz 
(Biochem. Zeitsch., 1916, 74, 340—356).—Cotoin and the allied 
substances alizarin-yellow A, hydrocotoin, and fortoin are not 
general protoplasmic poisons, and can be tolerated in fairly high 
concentrations by infusoria. By employment of fish and tadpoles, 
the relative toxicity was investigated. This increases from alizarin- 
yellow A (without a methyl group) to cotoin (with one methyl 
group), to hydrocotoin (with two methyl groups), which is the 
most toxic. The conjugation of two cotoin groups with a methyl 
group (fortoin) increases its toxicity. The voluntary movements of 
fish and tadpoles are stopped before the respiration, and in suit- 
able concentration the former are restored after a certain interval. 
The stoppage appears, from the observations made on frogs, to be 
due to an action on the central nervous system. Paracotoin, 
although chemically different, acts in a similar manner to the 
above-mentioned substances. All are very slightly toxic to warm- 
blooded animals. Cotoin and allied substances are resorbed from 
the intestine and are excreted completely in the urine, conjugated 
either as sulphates or as glycuronates. 8. B. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


Mechanism of Fermentation. A. Frernsacn (J. Inst. Brewing, 
1916, 22, 354—-367).—In presence of calcium carbonate, fermenta- 
tion is slightly retarded for a day or two; by the fourth day the 
amount of sugar is about the same with or without calcium 
carbonate, whilst subsequently there is increased activity under 
the influence of calcium carbonate. After the second day there is 
a great increase in the production of acids in the solutions con- 
taining calcium carbonate, about five times as much acid being 
produced under these conditions as in the absence of calcium 
carbonate. 

The chief acid formed in the fermentation process was found 
to be pyruvic acid, which is readily converted into carbon dioxide, 
and acetaldehyde, which is reduced to alcohol. The small amounts 
of acetaldehyde found in fermented liquids are therefore residues 
which the yeast has failed to reduce to alcohol, and not the result 
of the oxidation of alcohol. 

It is suggested that succinic acid may be formed by the con- 
densation of 2 mols. of pyruvic acid and the transformation of the 
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lactone into pyrotartaric (methylsuccinic) acid, which should yield 
succinic more readily than hydroxyglutaric acid, as suggested by 
Ehriich. 

In addition to pyruvic acid, certain amounts of succinic, acetic, 
and lactic acids were found. N. H. J. M. 


Digestion of Cellulose. W. ExLenspercer, A. ScHEUNERT, W. 
Grimmer, and A. Hoprre (Zeitsch, physiol. Chem., 1915, 96, 
236—254).—A fungus has been discovered which digests cellulose. 
It is present in the soil, in cheese, in the stomach, cecum, and 
colon of the horse, the pig and the ox, in straw, and in the feces 
of man and other animals. It flourishes in a culture medium con- 
taining cellulose in the form of filter-paper, straw, hay, dried 
cabbage, or ordinary writing-paper. It continues to grow for some 
days in the absence of nitrogen, but quickly forms spores unless 
a nitrogenous substance is added to the culture medium. 

Other carbon compounds may be substituted for the cellulose in 
the above experiments. Mannitol and ordinary alcohol constitute 
excellent sources for the carbon required by the fungus, which is 
extraordinarily immune to the action of strong alcoholic solutions. 
The fungus continues to grow in 80% alcohol, and 96% alcohol does 
not destroy the spores. The activity of the fungus is slightly 
diminished in the presence of 0°5% ma acid and ordinary 
gastric juice, but is not completely inhibited ; and when the fungus 
is transferred to a fresh culture medium containing cellulose it 
digests the latter at the original rate. 

The enzyme responsible for digesting the cellulose has been 
isolated by growing the fungus for some time in a culture medium 
containing cellulose, and then filtering through a Berkefeld filter. 
The filtrate is free from cells and retains its power of dissolving 
cellulose for several weeks. The nature of the products obtained 


from cellulose under the action of this enzyme has not been estab- 
lished. H. W. B. 


Nutrition of Green Plants by means of Organic Compounds. 
I. Crro Ravenna (Atti R. Accad. Lincei, 1916, [v], 25, i, 649—655).— 
Experiments have been made on the growth of maize under sterile 
conditions in solutions containing inorganic salts, together with 
different proportions of dextrose. The leaves of the plants thus 
developed are found to contain starch even although access of 
carbon dioxide is excluded, but exposure to light is indispensable. 
The region of the solar spectrum, which has the greatest influence 
on the formation of starch under such conditions, is that which 
exerts the maximum effect on the functions of chlorophyll. In 
absence of oxygen as well as of carbon dioxide, plants grown in 
sugar solutions do not form starch in the leaves even in the light. 
These results are regarded as evidence supporting the author's 
hypothesis, according to which sugar absorbed by the roots is 
oxidised in the interior of the plant by atmospheric oxygen to 
form carbon dioxide, the latter being converted into starch by the 
chlorophyll in the leaves. T. H. P. 
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Action of Manganese Salts on Vegetation. GiuLio Masoni 
(Chem. Zentr., 1916, i, 299; from Staz. sperim. agrar. ital., 1915, 48, 
822—838. Compare A., 1911, ii, 821).—The addition of manganese 
chloride and sulphate to soils appeared to increase the growth of 
plants, but to so small an extent that it was impossible to assign 
any specific action to the salts. W. P. @. 


Urease Content of Certain Beans, with Special Reference 
to the Jack Bean. J. G. Mareer and E. K. Marsnatt, Jr. (J. 
Biol. Chem., 1916, 297—-305).—Different varieties of beans contain 
very different amounts of urease. The jack bean (Canavalia 
ensiformis) contains more than fifteen times, and the sword bean 
(C. gladiata) about five times as much urease as the soja 
bean, whilst Dolichos biflorus contains about one-fifth, the white 
lupin about one-fiftieth, Phaseolus aureus about 1/350th of the 
amount of urease contained in the soja bean. The urease of the 
jack bean, like that of the soja bean, is specific, acting only on 
urea ; the aqueous extract of the bean does not decompose erepton, 
caseinogen, hippuric acid, creatinine, tyrosine, or other amino- 
acids, uric acid, adenine, or guanine. 

For most purposes the urease is extracted from the ground 
bean by keeping it in contact with ten times its weight of water for 
an hour. On centrifugalising, a clear extract is obtained. The 
enzyme may be obtained in solid form by precipitation of the 
aqueous extract with acetone. H. W. B. 


The Galactan of Larix Occidentalis. A. W. Scnorcer and 
D. F. Smrrn (J. Ind. Eng. Chem., 1916, 8, 494—499).—The wood 
of the western larch, Lariz occidentalis, yields from 8 to 17% of 
water-soluble substance, which consists almost entirely of a 
galactan, the average quantity of the latter being 10%. This 
galactan decomposes at 250°, has [a]j? +12°11°, and yields only 
galactose on hydrolysis; it is e-galactan. Galactans are character- 
istic of the Conifere. The estimation of galactans by oxidation to 
mucic acid according to Tollen’s method was found to be untrust- 
worthy. W. P. 8. 


The Behaviour of the Cell Nucleus towards Different Poisons. 
Oscar Loew (Biochem. Zeitsch., 1916, 74, 376—386).—At death, 
the nucleus of Spirogyra can contract in two ways, either spherically 
or laterally. The spherical contraction is the more usual form of 
change, and the second form of change is produced more especially 
by salts which precipitate calcium, such as potassium oxalate and 
sodium fluoride. Other salts which precipitate calcium exert a 
similar action, but they produce the effect more slowly and in 
higher concentrations; included in these are dipotassium ortho- 
phosphate, dipotassium carbonate, and _ tripotassium citrate. 
Sodium pyrophosphate and metaphosphate, on the other hand, act 
as strongly as the oxalate. 

Potassium sulphate and dipotassium tartrate remain in 0°5% 
solution for a long time without action. Acid salts and acids pro- 
duce the spherical contraction. The toxic action of magnesium 
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salts is ascribed to their replacement of calcium. Calcium salts 
inhibit the toxic action of magnesium salts. Cells remain an 
indefinite time in a living state in the presence of calcium salts 
when other salts are absent. 8S. B. 8. 


Pentose and the So-called Furfuroids. Epuarp Kunz 
(Biochem. Zeitsch., 1916, 74, 312—339).—The chaff investigated 
contains two kinds of substances which yield furfuraldehyde, one 
of which can be readily hydrolysed, whereas the other cannot. An 
approximate separation of the two can be accomplished by heating 
for several hours with 2% sulphuric acid. The substance, which is 
rendered soluble by this treatment, is arabinose, and the parent- 
substance must therefore be regarded as a genuine pentosan. The 
residue is very resistant to the action of dilute acids, and can be 
best degraded by the action of 1% sulphuric acid under the pressure 
of 3—4 atmospheres. Under these conditions about 90% of the 
residue is rendered soluble. Various reactions indicate that the 
dissolved substance in this case is also arabinose, and the mother 
substance some kind of a pentosan. The conclusion is drawn that 
substances described as furfuroids, contrary to what has sometimes 
been suggested, probably also contain a pentosan complex ; there is 
no evidence, according to the author, that they contain a methylene 
ether complex. Ss. B. 8. 


Influence of Calcium Carbonate on Maize. A. W. Biair and 
H. C. McLean (Soil Sci., 1916, 1, 489—504).—The results of plot 
experiments in which ground limestone was applied to a medium 
loam soil at the rate of 2 tons per acre showed an increase of about 
10 bushels of grain. The effect of limestone when applied to plots 
which had ammonium sulphate was especially marked, and applica- 
tions of limestone in conjunction with nitrogen in the form of 
wheat or rye straw were also found to increase the yields. 

The percentage of nitrogen in the crop was slightly increased 
by limestone, whilst the average recovery of nitrogen was increased 
from 25% on the unlimed plots to 36°2%. N. H. J. M. 


Toxic Action of Soluble Aluminium Salts on the Growth of 
the Rice Plant. K. Miyake (J. Biol. Chem., 1916, 25, 23—28).— 
Aluminium chloride inhibits the growth of rice seedlings in solu- 
tions of concentration greater than V/7500. The toxicity appears 
to be due to the aluminium ions, and not to the hydrogen ions 
liberated by the partial hydrolysis of the aluminium chloride occur- 
ring in dilute aqueous solutions. H. W. B. 


Nature of the Injurious Action of Sulphur on Plants and 
the Foundations of Buildings. WitHeLm THoérner (Zeitsch.-angew. 
Chem., 1916, 29, i, 233—-236).—The sulphur present in peat as ferrous 
sulphide, free sulphur, and as organic compounds is harmless when 
below the water table. When, however, the peat soil is worked, or 
the water table lowered, the oxidation of the ferrous sulphide to 
ferrous sulphate and sulphuric acid is fairly rapid, and free sulphur 
is also oxidised. The oxidation products are not only injurious to 
plants, but also to mortar and cements. 


, 


Ds 
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Finely divided sulphur distributed in sand and in peat is slowly 
oxidised, probably by ozone, hydrogen peroxide, and nitrous acia. 


N. H. J. M. 


The Oxidising Power of Soil in Connexion with Aeration. 
F. C. Gerretsen (Chem. Zentr., 1916, i, 678; from Mededeelingen 
Proefstation Java-Seukerindustrie, 1915, 5, 317—331).—Soils show 
distinct differences in oxidising power towards hydrogen iodide; 
those not giving the reaction at all contain generally ferrous iron. 
The iron compounds and organic matter play an important part 
in the reduction. It is probable that oxydases are also pre- 
sent. The sugar-cane was not in a good condition in soils 
which did not liberate iodine from hydrogen iodide. The hydrogen 
iodide number indicates the condition of a soil provided that a suffi- 
cient quantity of iron compounds soluble in dilute sulphuric acid 
is present. A reduced soil readily absorbs oxygen, and in many 
soils a connexion can be traced between the degree of aeration and 
the hydrogen iodide number. G. F. M. 


Cause and Nature of Soil Acidity with Special Regard to 
Colloids and Adsorption. E. Truoa (J. Physical Chem., 1916, 20, 
457—484).—A critical review of the work which has been done, 
and the theories which have been propounded to explain the cause 
and nature of soil acidity. The selective ion adsorption theory 
and the mineral acid theory are considered in detail in connexion 
with the experimental data on which they are based. It is shown 
that in adsorption the molecules as a whole are concentrated at 
surfaces. A certain substance may be adsorbed more than others, 
depending on conditions, and this is designated selective adsorp- 
tion. The existence of selective adsorption of ions from the 
common alkali and alkaline-earth salts is questionable. The pheno- 
menon observed with these salts is small in extent, and commen- 
surate with chemical reactions that might be expected of impuri- 
ties in the adsorbent. The phenomenon observed in acid soils and 
often designated as selective adsorption of ions is of entirely higher 
order in extent, and comparable in every way with chemical reac- 
tions between acids and bases. The failure of investigators to 
demonstrate that acid soils take up chemically equivalent amounts 
of different bases has been the one strong argument against the 
existence of true acids as the cause of soil acidity. This argument 
no longer holds, since it is shown in the present paper that, when 
the conditions are properly controlled, it can be demonstrated that 
the reactions due to soil acidity take place according to chemical 
equivalence, and exhibit all the properties of true chemical reac- 
tions. The possibilities for the formation of true acid substances 
in soils of humid regions are manifold, and it would be extremely 
difficult to explain why such substances should not be formed. In 
most upland soils mineral acids, such as kaolinite and other acid 
silicatés, are the main causes of soil acidity. Soils rich in organic 
matter may contain considerable amounts of organic acids. These 
acid substances may be either in the crystalline or colloidal condi- 
tion, and the acid reaction is due to their chemical nature, and not 
to their colloidal condition. J. F. 8. 
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Decomposition of Cellulose in Soils. I. G. McBeru (Soil Sci., 
1916, 1, 437—487).—Twenty-five species of cellulose-dissolving 
bacteria were grown on media containing cellulose prepared from 
lucerne flour, and all were found to dissolve the cellulose as readily 
as that prepared from filter paper. The organisms develop most 
readily in air; some growth can, however, be obtained under 
anzrobic conditions. Whilst most of them grow well on ordinary 
culture media, a few grow only in presence of cellulose. The organ- 
isms assimilate nitrogen both in inorganic and organic forms, pep- 
tone being the most favourable for the largest number of species, 
and casein usually the least favourable. 

With dextrose, lactose, maltose, sucrose, and starch the amount 
of acid formed in twelve days at 30° is usually between 1 and 2%, 
on Fuller’s scale; in mannitol and glycerol solutions the acidity is 
usually less than 1%, and in some cases no acid is formed at all. 

For estimating the nitrate-reducing power of the organisms, a 
starch-nitrate solution was employed, as it was found that many 
species produce small amounts of nitrite in Dunham’s solution, pre- 
sumably from the peptone. 

Filamentous fungi are of greater importance in the destruction 
of cellulose in the humid soils in the east of the United States than 
in the semi-arid soils of Southern California. In the latter soils 
the rapid destruction of cellulose is probably due to favourable 
conditions of climate and cultivation rather than to the specially 
active nature of the soil flora. N. H. J. M. 

Atmospheric Pollution. First Report or THE ComMItTEr FOR THE 
INVESTIGATION OF ATMOSPHERIC PoLLUTION (Lancet, Feb. 26th, 
1916, 190, Suppl., 40 pp.).—Analyses of monthly samples of rain- 
water collected at seven places in the County of London and at 
forty places in eighteen towns in England and Scotland during the 
year ending March, 1914. In many cases the results extend over 
the whole year. The results include insoluble matter (tar, carbon- 
aceous other than tar and ash), soluble matter (loss on ignition and 
ash), total solids, sulphates, chlorides, and ammonia, and are 
expressed in metric tons per sq. kilometre. 

The amounts of total solids per month varied from 20°5 kilos per 
hectare at Malvern to 347°0 kilos at Oldham, whilst the tar varied 
from 0°0 to 3°7 kilos at the same places. Soluble ash amounted to 
10°3 kilos at Malvern and 96:4 kilos at Bolton (the highest). Sul- 
phates (SO,) were lowest at Malvern (4°4 kilos) and highest 
at Bolton (46°2 kilos per hectare), whilst the lowest and the highest 
amounts of chlorides were obtained at Coatbridge (2°7) and at 
Bolton (20°2 kilos per hectare). Nitrogen, as ammonia, varied from 
0°08 kilo at Malvern to 4°7 kilos in Liverpool. 

As regards the influence of seasons it is shown that the highest 
results for total solids, soluble ash, sulphates, and chlorides are 
obtained in the winter months. Insoluble ash was highest in 
spring, whilst ammonia was highest in summer. 

The samples were all collected in a standard gauge, described with 
sketch, and maps (1 inch to a mile) are given for each district show- 
ing the positions of the gauges. N. H. J. M. 
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Organic Chemistry. 


Action of Anhydrous Aluminium Chloride on Unsaturated 
Compounds. W. E. HEnperson and Witmer C. GanGLorr (J. 
Amer. Chem. Soc., 1916, 38, 1382—1384).—It is well known that 
aluminium chloride combines with unsaturated hydrocarbons, but 
hitherto no well-defined products have been recorded. A study of 
these reactions has therefore been undertaken, and the following 
results have already been obtained. 

Baud (A., 1900, i, 369) found that when acetylene was passed 
over heated aluminium chloride, certain products were obtained, to 
which he assigned the formule 7C,)H,,,Al,Cl, and 7C, H;;,Al,Cl,. 
This work has now been repeated, and a black sublimate was 
obtained, which was evidently a complex mixture. 

When an alcoholic solution of aluminium chloride is saturated 
with acetylene and left for about five days, small, lustrous crystals 
separate which are hygroscopic and very unstable, and appear to 
have the composition AlCl,,2C,H,,2H,O. 

Ethylene yields a similar crystalline compound, which probably 
has the composition AICl,,3C,H,,H,O. Crystalline products have 
also been obtained with propylene, butylene, styrene, oleic acid, and 
amylene. E. G. 


Hydrolysis of Chloropentanes as Affected by High Pressure. 
Synthetic Fusel Oil. Harry Essex, Harotp Hispert, and 
BensaMin T. Brooks (J. Amer. Chem. Soc., 1916, 38, 1368—1374). 
—Meyer and Bergius (A., 1915, i, 231) have shown that chloro- 
benzene can be converted, first into phenyl ether, and finally into 
phenol, by heating it under pressure with sodium hydroxide solution 
of 15—20% strength, whilst it is but little affected by treatment, 
under the same conditions, with dilute alkali hydroxide, or with 
solutions of calcium hydroxide, sodium carbonate, or borax. 

An account is given of similar experiments with a mixture of 
a-, B-, and y-chloropentanes. It was found that the same yields of 
amyl alcohol were obtained with sodium carbonate as with sodium 
hydroxide, and even larger yields with sodium acetate under similar 
conditions. The amount of amyl ether obtained was small, and 
in no case exceeded 8%. The presence of cuprous chloride or basic 
lead carbonate had no influence on the rate or character of the 
reaction. When glacial acetic acid was used as the solvent, amyl 
acetate was obtained in much larger yields and at much lower 
pressures. When chloropentane was heated with water-vapour at 
atmospheric pressure until decomposition occurred, amylene was 
produced almost exclusively. E. G. 


Some Complex Compounds of the Sugar Alcohols. AbDoLrF 
Grin [with I. Husmann and H. Nossowitscu] (Monatsh., 1916, 
37, 205—218).—In earlier papers (A., 1908, i, 934; 1910, i, 352) 
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the author described complex compounds of aB-glycols and glycerols 
with metallic salts. The investigation has now been extended to 
the tetritols, pentitols, and hexitols. 

A concentrated solution of erythritol gradually dissolves barium 
hydroxide on evaporation in a desiccator, forming trierythritol 
barium hydroxide, [Ba::::3C,H,,0,|(OH),, as a hygroscopic powder, 
which reacts alkaline and absorbs carbon dioxide. 

Similarly, mannitol forms dimannitol barium hydroxide, 

2C,H,,0,,Ba(OH),,8H,0 ; 
dimannitol strontium hydrowide, 2C,H 4OpSt(OH),,8H,0 ; and a 
compound, 3C,;H,,0,4,2Ca(OH),.  Di-dulcitol barium hydrozide, 
2C,H,40,,Ba(OH),,8H,0, is a very similar substance. 

As these complexes give colourless solutions, it is possible to 
employ polarimetric methods in the study of their constitution. 
It has been found that the alkaline-earth hydroxides enhance the 
activity of mannitol solutions. The above complexes are, therefore, 
not dissociated completely in solution, but the indication is that 
mono-mannitol complexes with still greater optical activity and 
free mannitol are the scission products. Strange to say, solutions 
of mannitol are rendered inactive by the addition of barium 
chloride, or calcium, strontium, or barium nitrate, which suggests 
the formation of complexes in these cases, but the matter has not 
been studied further. J. C. W. 


Interaction of Hydroxy- and Amino-acids with Nitro- 
phenylhydrazine, with Special Reference to the Formation 
of Glyoxal Derivatives. Henry Dryspate Dakin (Biochem. J., 
1916, 10, 313—318).—Three products of the interaction of p-nitro- 
phenylhydrazine and lactic acid have already been described 
(Dakin and Dudley, A., 1913, i, 925), namely (i) methylglyoxal- 
bis nitrophenylhydrazone, (ii) a-nitrophenylhydrazinopropionic 
acid, and (iii) pyruvic acid nitrophenylhydrazone. A fourth product 
has now been discovered, the p-nitrophenylhydrazide of lactic acid, 
OH-CHMe-CO-NH-NH-C,H,-NO,, which is formed in relatively 
large amount. Similar crystalline derivatives have been prepared 
from d-lactic acid and from glycollic acid, whilst a-hydroxybutyric 
acid and B-hydroxybutyric acid gave only oily products. 

Glycollyl-p-nitrophenylhydrazide, 

OH-CH,°CO-NH-NH-C,H,’NO,, 
is prepared by warming a mixture of glycollic acid and p-nitro- 
phenylhydrazine in aqueous alcohol. After extraction of unchanged 
p-nitrophenylhydrazine with chloroform, the hydrazide is extracted 
with amyl alcohol. The substance crystallises from boiling alcohol 
in lemon-yellow needles, m. p. 192—194°. It is readily soluble in 
water, and easily hydrolysed on boiling with acids. 
i-Lactyl-p-nitrophenylhydrazide is similarly prepared. It is an 
almost colourless substance, and crystallises from alcohol in prisms 
and plates, which sinter at 162° and melt at 165—167°. d-Lactyl- 
p-nitrophenylhydrazide crystallises in prisms, m. p. 161—163°, 
[a}i” — 34°59. 
A number of experiments have been performed to discover the 
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conditions which determine the variations in the relative yields of 
these four products. It appears that if the lactic acid is com- 
pletely neutralised with sodium hydroxide before digestion with 
nitrophenylhydrazine, methylglyoxal bis-nitrophenylhydrazone is 
not tormed. A free carboxy! group is apparently necessary for 
methylglyoxal formation. The addition of small amounts of a 
mineral acid inhibits the formation of phenylhydrazide and of 
methylglyoxal derivative, whilst the yield of hydrazino-acid is not 
materially affected. A low concentration of lactic acid favours the 
formation of methylglyoxal derivative and hydrazino-acid, whilst 
higher concentrations favour hydrazide formation. Formation of 
methylglyoxal-bis-nitrophenylhydrazone is not conditioned by the 
prior formation of lactylnitrophenylhydrazide, because the latter 
substance could not be converted into the former. 

A number of hydroxy-acids have been tested with regard to their 
power of yielding glyoxal derivatives when treated with nitro- 
phenylhydrazine. The production of a clear blue colour when 
tested with sodium hydroxide and alcohol was taken as evidence of 
the presence of a bis-nitrophenylhydrazone and probable indication 
of glyoxal formation. Positive results were obtained in the case 
of tartaric, gluconic, diethylglycollic, a-hydroxyisobutyric, and 
a-hydroxybutyric acids. 

An attempt to replace nitrophenylhydrazine by semicarbazide in 
the reaction leading to the production of isobutylglyoxal from 
leucine was unsuccessful. Whether this is due to a too great solu- 
bility of the semicarbazone or whether glyoxal formation is in some 
way conditioned by the presence of nitrophenylhydrazine was not 
ascertained. . W. B. 


New Complex Compounds of Tervalent Vanadium. 4G. A. 
BarBiERI (Atte R. Accad. Lincei, 1916, [v], 25, i, 723—730).—The 
action of barium formate on tervalent vanadium sulphate yields a 
tervalent vanadium, basic formate, in which the ratio V:C has 
the value 1:2°4. This basic compound differs in behaviour from 
other basic compounds, since it crystallises in green needles, dis- 
solves in methyl alcohol, and can be obtained of constant composi- 
tion from solutions strongly acidified with formic acid. It appears 
to be analogous to Weinland and Reihlen’s basic ferric formate (A., 
1913, i, 1300), and in this case would have the formula: 

[V(H-CO,).]] Va (ony ,12H,0 (1). 
2 Is 

Sodium vanadiformate, NagV(HCO,),, prepared either by dissolv- 
ing the preceding compound in a hot, almost saturated sodium 
formate solution or by addition of excess of sodium formate to 
concentrated vanadium trisulphate solution, forms transparent, 
blue scales resembling the green crystals of sodium ferriformate 
(loc. cit.). The intermediate compounds, 


[V(H-CO,),]] (V ( (ony), | and 


* (OH), 
[V(H-CO,)]] (Va fom?) Nas | 


dd2 
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should also exist, but only what are probably mixtures of them 
could be obtained. 

The vanadium ammonium formate, 

; HOU, , 
[V(HCO,)g]] (Vs (Onn 22) NH) | 
was obtained pure in greyish-green needles. 

Examination of the compound to which Belloni (A., 1909, i, 283) 
ascribes the constitution HCO,| Fey(Gy 4H,O, shows that 
the ratio Fe:C is 1:2°4, and not 1:2°33, “the analytical results 
agreeing better with the formula Fe;(HCO,),.(OH);,14H,O than 
with that given above; the conclusion is drawn that Belloni’s com- 
pound is identical with that of Weinland and Reihlen (loc. cit.). 

The action of water, especially in the hot, on compound I (vide 
supra) or on sodium vanadiformate results in the elimination of 
one of the six formyl radicles of the complex cation, with forma- 
tion of the compound, [va Con [HOO 20, as an almost 
white, microcrystalline powder insoluble in water or alcohol. A 
similar change accompanies the action of water on basic chromic 
acetate (compare Weinland and Biittner, A., 1912, i, 530). 

‘a. es Oe 


Biochemical Synthesis of a Galactobiose. Em. BourQquetor 
and A. Ausry (Compt. rend., 1916, 163, 60—62. Compare A., 
1913, i, 1305).—By the action of emulsin on a concentrated aqueous 
solution of galactose, the authors have prepared a galactobiose, 
which could not, however, be obtained in a crystalline state. It has 
[a]} +54°1° (in water); +39°3° (in 90% alcohol); and +49°18° (in 
40% alcohol). It is hydrolysed in aqueous solution by emulsin or 
dilute sulphuric acid, galactose being reformed. It gives an 
osazone, which is soluble in boiling water, and has m. p. 126°7° 
(corr.), thus differing from the osazone of the galactobiose described 
by Fischer and Armstrong (compare A., 1902, i, 746). The biose 
has a reducing power equal to 60°4% of that of the original galac- 
tose. . 


The Configuration of a-Galactose and a-Fructose. J. BorsrKen, 
A. H. Kerstsens, and C. E. Kiamer (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 1654—-1659).—Measurements have been made 
of the rate of change of the rotation of solutions of a-galactose in 
pure water and in 0°5 molar boric acid solution, and also of the 
rate of change of the conductivity of the boric acid solution. The 
results show that the mutarotation is only very slightly affected by 
the presence of boric acid. When the rotation and conductivity 
data are substituted in the equation for the unimolecular reversible 
reaction, both lead to the same constant. Although the influence 
of the galactoses on the conductivity of boric acid is very small, 
that of agalactose is the greater, and this is supposed to be in 
favour of the cis-formula for a-galactose. 

In the case ot the fructoses, a very considerable increase in the 


——— 
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conductivity is found when these are added to a boric acid solution. 
Measurements of the rate of change of the rotation and of the 
conductivity of boric acid solutions of a-fructose at 0° gave the 
same constant, when the data were substituted in the velocity equa- 
tion for a unimolecular reversible reaction. In agreement with the 
large increase in the conductivity on the addition of fructose to 
boric acid, this constant is much greater than that obtained from 
the data for the muta-rotation in pure aqueous solution. The 
fact that the conductivity increases as the transformation a—>B 
fructose proceeds, indicates that the distribution of the hydroxyl 
groups is less favourable to complex formation in the case of the 
a-form, and this affords a means of determining the formula to be 
assigned to the two isomerides. H. M. D. 


Synthesis of Humin Substances by the Action of Amino- 
acids on Reducing Sugars. L. C. Maitiarp (Ann. Chim., 1916, 
[ix], 5, 258—317).—A more detailed account of work already pub- 
lished (compare A., 1912, i, 169; 1913, i, 165, 595). W. G. 


Isomeric Penta-acetates of Glucosamine and of Chondros- 
amine. C. 8. Hupson and J. K. Date (J. Amer. Chem. Soc., 1916, 
38, 1431—1i436).—-Two isomeric penta-acetyl derivatives of glucos- 
amine have been described by Lobry de Bruyn and Alberda van 
Ekenstein (A., 1899, i, 732). If these compounds are the corre- 
sponding a- and 8-forms, then in accordance with the view expressed 
in an earlier paper (A., 1915, i, 501) the difference between their 
molecular rotations should be the quantity 2A (A representing the 
rotation due to the end asymmetric carbon atom), which has the 
same value for all acetylated aldoses. Lobry de Bruyn and Alberda 
van Ekenstein found the more soluble penta-acetate to have 
{a],, + 86°5°, and the less soluble form to be optically inactive, the 
molecular rotation difference thus being + 33,600, whereas in the 
case of the dextrose penta-acetates the difference is +38,100. The 
glucosamine penta-acetates have therefore been prepared and puri- 
fied, and their specific rotations re-determined, with the result that 
the a-form gave [a] +93°2° and the B-form [a]j’ +1°2°. These 
values correspond with a molecular rotation difference of + 35,800. 

Levene and La Forge (A., 1915, i, 601) have prepared a chondros- 
amine hydrochloride, which is isomeric with glucosamine hydro- 
chloride. Isomeric chondrosamine penta-acetates have now been 
prepared. The a-penta-acetate does not melt, but begins to darken 
at 220°, and is completely decomposed at 235°; it has [a]p + 10°5°. 
The f-penta-acetate, m. p. 182—183° (corr.), obtained by the action 
ot acetic anhydride and a little zinc chloride on the a-form, has 
[a]? +101°3°. The molecular rotation difference in this case is 
therefore -—35,400, which agrees closely with the value 35,800 
observed in the case of the glucosamine penta-acetates. These 
values, however, do not agree very well with that obtained for the 
dextrose penta-acetates, the divergence amounting to about 6° in 
specific rotation in one case, and 7°5° in the other. This indicates 
that the nature of the groups in the chain has a small influence 
on the rotation of the end asymmetric carbon atom. E. G. 
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Oxidation of Amino-acids to Cyanides. Henry DryspaLe 
Dakin (Biochem. J., 1916, 10, 319—323).—When excess of sodium 
p-toluenesulphochloroamide acts on an amino-acid, cyanides are 
produced with the probable intermediate formation of the dichloro- 
amino-acid, thus: R*CH(NH,)-CO,H —> R-CH(NCI,)-CO,H — 
RCN + 2HCl1 + CO,. 

On distilling a mixture of one molecular proportion of glycine 
and two of the sulphochloroamide, traces of hydrocyanic acid are 
recognisable in the distillate. When alanine is substituted for the 
glycine, oily drops of acetonitrile are obtained. In a similar way, 
isovaleronitrile is obtained in 70% yield from leucine and benzo- 
nitrile in 60% yield from a-aminophenylacetic acid. From _hist- 
idine, cyanomethylglyoxaline is prepared, the yield being 80% of 
the theoretical. The substance possesses all the properties described 
by Pyman (T., 1911, 99, 668). H. W. B. 


Interpretations of some Stereochemical Problems in Terms 
of the Electronic Conception of Positive and Negative 
Valencies. VI. Further Evidence for the Electronic Formula 
of Benzene and the Substitution Rule. VII. Action of 
Sodium Metboxide on the Products of Nitration of o-, p-, and 
m-Chlorotoluenes. VIII. Further Evidence for the Electronic 
Tautomerism of Benzene Derivatives. Harry Suiptey Fry 
(J. Amer. Chem. Soc. 1916, $38, 1323—1327, 1327—1332, 
1333—1338).—In earlier papers (A., 1914, i, 263, 675; 1915, i, 391) 
the electronic formula has been applied to the interpretation of 
various reactions of benzene derivatives, and a substitution rule has 
been advanced to the effect that substituents of the same sign or 
polarity will occupy meta-positions to each other, whilst those of 
opposite sign will occupy either ortho- or para-positions to each other. 

In the present papers, Part VI. gives further evidence of the 
validity of the electronic formula and the substitution rule, based 
on the formation and behaviour of the nitro-derivatives of phenol. 

In Part VII. the theory of the electronic tautomerism of benzene 
derivatives is supported by the results of a quantitative study of the 
action of sodium methoxide solutions on the nitration products of 
o-, m-, and pchlorotoluenes. It was first proved by experiments 
on the action of sodium methoxide on o-, m-, and pchloronitro- 
benzenes that, provided that the conditions admit of complete inter- 
action, the isomerides containing negative chlorine can be estimated 
quantitatively by determining the amount of sodium chloride pro- 
duced, and that under the same conditions the isomeride containing 
positive chlorine does not react. The reaction was then extended 
to the estimation of the percentage yields of the isomeric chloro- 
nitrotoluenes containing negative chlorine. The nitration product 
of o-chlorotoluene showed a 58°73% yield of isomerides containing 
negative chlorine, the nitration product of pchlorotoluene a yield 
of 36°18%, and that of m-chlorotoluene a yield of 88°49%. These 
results are somewhat lower than those which have been obtained by 
physical determinations, but are sufficiently near the theoretical 
to substantiate the electronic tautomerism of the chlorotoluenes. 


Reve <a 
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In Part VIII. the principle of electronic tautomerism is further 
confirmed by a consideration of the nitration of mixed dihalogen- 
benzenes. E. G. 


Chemical Processes Involved in the Technical Reduction of 
Aromatic Nitro-compounds to Amino-ccompounds. P. N. 
Rarxow (Zettsch. angew. Chem., 1916, 29, i, 239—240).—In the 
activation of metals towards water by neutral salts due to the acid 
liberated by their hydrolysis, a more fundamental explanation than 
that previously put forward (this vol., i, 469) is afforded to account 
for the reduction of nitro-compounds to amines by means of iron 
and less than the theoretical quantity of hydrochloric acid. By the 
hydrolytic decomposition of the ferrous chloride initially formed 
by the action of the iron and hydrochloric acid, a further quantity 
of iron is brought into reaction and an equivalent quantity of 
ferrous chloride regenerated, the nascent hydrogen thereby set free 
reducing a further portion of the nitro-compound. The cycle of 
changes is represented by the following equations: 

3Fe+6HCl+C,H,;-NO,=3FeCl, + 2H,O + C,;H;-NHg. 

3FeCl, + 3H,O —> [3Fe(OH), + 6HC!] + 3Fe+ C,H,-NO, = 

3Fe(OH), + 3FeCl, + 2H,O + C,H,*NHsg. 

Confirmation of the above theory is afforded by the fact that 
other salts, partly hydrolysed by water, such as magnesium chloride, 
are likewise capable of activating the iron, and after the addition 
of even potassium chloride to a mixture of iron, water, and nitro- 
benzene which previously gave no reaction for aniline, an intense 
violet hypochlorite reaction is obtained. The possibility of the 
decomposition of ferrous chloride by the aniline, which is the 
essential feature of Muspratt’s original explanation, becomes, there- 
fore, in the light of the present theory, only incidental, and the 
basis of Wohl’s objection to that explanation as a whole is accord- 
ingly removed. G. F. M. 


Additive Compounds of Phenols with Organic Acids. James 
Kenpatt (J. Amer. Chem. Soc., 1916, 38, 1309—1323).—In earlier 
papers (A., 1914, i, 858, 1069 ; 1915, i, 80) an account has been given 
of the formation of additive compounds of strong organic acids 
with weak organic acids. The work has now been extended to a 
study of the union of phenols with organic acids, and it has been 
found that additive compounds are only obtained when the acidic 
strengths of the two components differ widely. Thus weak phenols 
yield oxonium salts with strong acids or with strongly acidic phenols, 
such as picric acid. The reaction probably represents the first stage 
in the formation of phenyl esters of organic acids. The additive 
compounds were isolated and identified by the f. p. method used in 
the earlier work. 

With trichloroacetic acid, phenol yielded the compound, 
C,H,*OH,CCl,-CO,H, m. p. 37°6°; and o-, m-, and p-cresols the 
compounds, C,H,Me-OH,CC1,*CO,H, m. p. 27°0°, 14°5°, and 37°6° 
respectively. In the case of thymol, combination took place, but 
the compound could not be isolated, whilst o-, m-, and pnitro- 
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phenols, and a- and B-naphthols showed no evidence of the forma- 
tion of additive compounds. 

Picric acid furnished the following compounds: with o-cresol, the 
compound, C,H,Me-OH,C,H,(NO,),°OH, m. p. 89°8°; with m-cresol, 
the compound, 2C,H,Me’OH,C,H,(NO,),°OH, m. p. 61°6°; with 
pcresol, the compound, CsH,Me-OH,C,H,(NO,),°OH, m. p. 65°6°; 
and with thymol, the compound, C,H,MePr’-OH,C,H,(NO,),°OH, 
m. p. 96°8°. a-Naphthol also gives an additive compound, probably 
C,)H,-OH,C,H,(NO,),°OH. 

Attempts to prepare compounds of weak acids with strong phenols 
were not successful. The experiments included picric acid with 
acetic acid, and o-, m-, and a-toluic acids; phenol and chloroacetic 
acid ; and o-cresol and chloroacetic acid. The f. p. curves indicated 
that compounds were not formed in any of these cases. E. G. 


6-Nitro-4-sulpho-m-toluic Acid and some of its Derivatives. 
Witiram J. Karsiake and Perry A. Bonn (J. Amer. Chem. Soc., 
1916, 38, 1338—1349).—In an earlier paper (A., 1909, i, 231) the 
authors have shown that when 6-nitro-m-xylene-4-sulphonic acid 
is oxidised with cold alkaline potassium permanganate, the potass- 
ium salts of 6-nitro-4-sulpho-m-toluic, 4-nitro-6-sulpho-m-toluic, and 
6-nitro-4-sulphoisophthalic acids are produced. Karslake and 
Huston (A., 1909, i, 795) have studied 4-nitro-6-sulpho-m-toluic acid 
and its derivatives, and in the present paper an account is given 
of 6-nitro-4-sulpho-m-toluic acid and its derivatives. 

6-Nitro-4-sulpho-m-toluic acid, NO,*C,H,Me(SO,H)-CO,H,3H,0, 
m. p. 94°, crystallises in plate-like needles; its lead and potassium 
hydrogen salts are described. The symmetrical and unsymmetrical 
acid chlorides have m. p. 134° and 83° respectively, instead of 133° 
and 93°, as stated previously (Joc. cit.); the unsymmetrical com- 
pound has b. p. 218—220°/21 mm., or 212°/10 mm. 

When the symmetrical acid chloride is treated with ammonia it 


is converted into the imide, NO,-C,H,Me<co >NH, m. p. 213°5°, 


which forms minute, plate-like needles and has a bitter taste 3 its 
ammonium salt, m. p. 310—320° (decomp.), and its silver and 
potassium salts are described. On treating the unsymmetrical 
chloride with ammonia, the ammonium salt of 6-nitro-4-sulpho-m- 
toluonitrile, m. p. 310—311° (decomp.), is produced ; the stlver and 
potassium salts were also prepared. 

By the action of aniline on the symmetrical acid chloride, the 
anil and symmetrical dianilide were obtained. The anil, 


NO,"0,H,Me<C0 >NPh, 
m. p. 202—203°, crystallises in needles. The symmetrical dianilide, 


NHPh-CO-C,H,Me(NO,):SO,-NHPh, m. p. 195°, forms a mass of 
slender needles. The action of aniline on the unsymmetrical 


chloride results in the formation of the symmetrical dianilide and 

the unsymmetrical dianilide, NO,*C,H,.Me< CUEFSh>0, m. p. 
2 

about 342° (decomp.), which crystallises in slender needles; a smal] 
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quantity of a third substance is also produced, which is probably 
the anilido-acid. Each of the dianilides is converted by phosphoryl 


chloride into the dianil, NO,*C,H,Me<C8?™)>NPh, m. p. 188°, 
2 


which forms bright yellow, hexagonal needles. When heated with 
concentrated hydrochloric acid, the dianil is transformed into the 
anil, and when heated with glacial acetic acid it is changed into the 
unsymmetrical dianilide. 

Methyl 6-nitro-m-toluate-4-sulphonyl chloride, 

NO,°C,H,Me(SO,Cl)*CO,Me, 
m. p. 101°, obtained by dissolving the unsymmetrical acid chloride 
in hot methyl alcohol, forms long, plate-like crystals. The corre- 
sponding ethyl ester has m. p. 72°. 

Methyl 6-nitro-4-sulpho-m-toluate, NO,*C,H,Me(SO,H)-CO,Me, 
can be obtained by boiling either of the acid chlorides with methyl 
alcohol and evaporating the solution; its silver and barium salts 
were prepared. The corresponding ethyl ester was also prepared. 

Dimethyl 6-nitro-4-sulpho-m-toluate, 

NO,°C,H,Me(SO,Me)-CO,Me, 
m. p. 94°5°, was obtained by heating the silver salt of methyl 
6-nitro-4-sulpho-m-toluate with methyl iodide at 100° under pres- 
sure. 

By the action of phenol on either of the acid chlorides, the 
diphenyl ester, NO.*C,H.Me(SO,Ph)-CO,Ph, m. p. 123°, is pro- 
duced, which crystallises in flat needles. E. G. 


Synthesis of p-Cymene-2-carboxylic Acid, and of p-Cymene} 
3-carboxylic Acid, together with Certain of their Derivatives. 
Marston Taytor Bogert and Joun Ross Turtxe (J. Amer. Chem. 
Soc., 1916, 38, 1349—1368).—This work was undertaken in view 
of the meagre and somewhat conflicting observations hitherto made 
with regard to pcymene-2-carboxylic acid and its derivatives, and 
was extended to pcymene-3-carboxylic acid, as this compound had 
not been described. 

2-Bromocymene can be best prepared in quantity by treating 
cymene with bromine in presence of a small amount of iron powder, 
but the product contains some 3-bromocymene, which cannot be 
removed by fractional distillation as the b. p.’s are almost identical. 
Pure 2-bromocymene can be obtained, but in rather poor yield, by 
the action of phosphorus pentabromide on carvacrol. 

Cymene-2-carboxylic acid was prepared by treating an ethereal 
solution of 2-bromocymene with magnesium and a few drops of ethyl 
iodide; after keeping the resulting solution for several hours in a 
flask containing carbon dioxide under pressure and cooled by 
means of a freezing mixture, the product was decomposed with ice 
and hydrochloric acid and extracted with ether in the usual way. 
The acid has m. p. 71°7° (corr.), b. p. 171—172°/20 mm., and forms 
large, colourless prisms; it volatilises slowly in a current of steam, 
but does not sublime. The sodium, potassium, calcium, barium, 
copper, and silver salts are described. The methyl ester, b. p. 132°/ 
16°2 mm., is a colourless oil with a pleasant odour; the ethyl ester 
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was also prepared. The acid chloride, b. p. 131°5—132°/17'7 mm., 
or 135°5—136°/21'5 mm., is a clear, colourless, pungent-smelling 
liquid. The amide, m. p. 147° (corr.), crystallises in microscopic 
needles, and the anilide, m. p. 143°5° (corr.), in small, colourless 
prisms. 2:2/-Dimethyl-5 :5!/-di-isopropyldibenzoylhydrazine, 
[CHMe,-C,H,Me-CO-NH°*},, 

m. p. 192° (corr.), obtained by the action of hydrazine hydrate 
on a solution of the acid chloride in ether, forms minute, colourless 
prisms ; when heated for one and three-quarter hours at 260—280° 
it is converted into 2 :5-di-2/-p-cymyl-1 :3 :4-oxadiazole, 


CHMe,-C,H,Me-C<“OSSsu-C,H,Me-CHMe,, 


m. p. 111°5° (corr.), which crystallises in small, colourless prisms. 
When the acid chloride is added slowly to an ethereal solution of 
ethyl aminoacetate, ethyl 2-methyl-5-isopropylhippurate is obtained 
as an oil, which on hydrolysis furnishes 2-methyl-5-isopropylhippuric 
acid, CHMe,*C,H,;Me-CO-NH-CH,°CO,H, m. p. 183° (corr.), which 
forms colourless, glassy scales. 

On repeating the work of Paterno and Fileti (this Journal, 1876, 
i, 595) and Paterno and Spica (A., 1880, 163) it was found that 
the acid obtained by the latter authors by fusing the amide with 
potassium hydroxide or by heating it with concentrated hydro- 
chloric acid at 180° was impure cymene-2-carboxylic acid. 

p-Cymene-3-carboxylie acid, m, p. 84° (corr.), b. p. 285° (corr.), 
prepared from 3-bromocymene by the method used in the case of 
p-cymene-2-carboxylic acid, forms colourless needles and is readily 
volatile with steam ; its sodiwm, potassium, barium, calcium, copper, 
and ‘silver salts are described. The methyl ester, b. p. 128—129°/ 
13°5 mm., is a colourless liquid with a pleasant odour; the ethyl 
ester has b. p. 141—142°/13°5 mm., and the phenyl ester, b. p. 
199—208°/22°5—24°5 mm. The acid chloride, b. p. 115—116°/ 
9°2 mm., or 128—129°/20°1 mm., is a colourless, mobile liquid of 
penetrating odour. The amide, m. p. 137°5° (corr.), and the 
anilide, m. p. 151° (corr.), form colourless, silky needles. 3 :3/-Di- 
methyl-6 : 6/-diisopropyldibenzoylhydrazine, m. p. 213°5° (corr.), 
crystallises in colourless, silky needles, and when heated for two 
hours at 200° is converted into 2 :5-di-3'-p-cymyl-1 :3 : 4-oradiazole, 
m. p. 132°5° (corr.), which forms long, colourless needles. When the 
diacylhydrazine is treated with phosphorus pentachloride, a mix- 
ture of the hydrazide chloride and furodiazole is produced, which, 
on being heated at 170° for half an hour, yields 2 :5-di-3/-p-cymyl- 
1-phenyl-1 :3 : 4-triazole, 


CHMe,-C,H,Me-C<\ ) >C-C,H,Me-CHMe,, 
m. p. 182°5° (corr.), which forms small, colourless crystals. 


3-Methyl-6-isopropylhippuric acid, m. p. 205°5° (corr.), crystallises 
in colourless, pearly scales. E. G. 


Derivatives, especially Esters and Acetyl Compounds, of 
Opianic, Bromo- and Nitro-opianic Acids. Rup. WrGcscHEIpER 
and Ernsr Spirn (Monatsh., 1916, 37, 277—303).—Typical reac- 
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tions of o-aldehydic acids, and especially the isomerisation of the 
esters, are exhibited by opianic acid and its bromo- and nitro-deriv- 
atives. 

It was found earlier that nitro-opianic acid yields a diacetyl 
compound (1908), and therefore opianic acid was left with a 
mixture of acetic anhydride and concentrated sulphuric acid in 
order to see whether it would behave likewise. Although the con- 
ditions were most favourable to the condensation of acetyl residues 
with the aldehyde group, only the mono-acetyl derivative of the 
hydroxylactone form, m. p. 112—113°, could be isolated. This is 
very easily transformed into opianic anhydride under the influence 
of traces of mineral acids, which suggests that the anhydride is 
not a true acid anhydride, but has the constitution, 


| CoH (OMe), <E 5. 0] 0. 


Methyl y-opianate is converted into acetylopianic acid when left 
with acetic anhydride and a drop of concentrated sulphuric acid, 
but the true methyl opianate yields the di-acetate, 

CO,Me-C,H,(OMe).*CH(OAc)., 

which crystallises in large leaflets, m. p. 88—89°. This is not affected 
by boiling methyl alcohol, but is hydrolysed by boiling water or 
very dilute potassium hydroxide to methyl opianate, whilst hydro- 
lysis with sodium methoxide solution or methyl-alcoholic hydrogen 
chloride solution gives rise to a mixture of the normal and y-esters 
with a little opianic acid. In the preparation of the di-acetate, 
prolonged action of acetic anhydride must be avoided, for this leads 
to the formation of acetylopianic acid. The great tendency to the 
closing of the lactone ring is exhibited in these reactions. 

In the case of bromo-opianic acid, it is found that the normal 
methyl ester is more easily hydrolysed by boiling water than is 
methyl opianate, but that the tendency to the formation of the 
y-ester is much less. Methyl y-bromo-opianate can be readily 
obtained by brominating the y-opianate, but true methyl opianate 
is very resistant to the influence of bromine. If the bromination 
is forced, the hydrogen bromide which is liberated causes rearrange- 
ment into the y-esters or even hydrolysis to bromo-opianic acid. 

Methyl n-bromo-opianate yields a diacetate, 

CO,Me-C,HBr(OMe),*CH(OAc),, 
when left with acetic anhydride and a drop of sulphuric acid. 
This forms long, six-sided, rhombic prisms [a:b=1:0°591], m. p 
132—132°5°, and is not so readily hydrolysed as the diacetate of 
methyl opianate, whilst methyl bromo-opianate is less resistant than 
methyl opianate. When the acetate is boiled for some time with 
water or dilute alkali, it is therefore slowly converted into the free 
bromo-opianic acid as well as the methyl ester. Methyl-alcoholic 
hydrogen chloride hydrolyses the acetate to the y-ester. If methyl 
bromo-opianate is left longer with acetic anhydride and sulphuric 

a 

acid, it yields acetylbroma-opianic acid, C.HBr(OMe),< >O , in 
co 
long needles, m. p. 116°, which is readily converted into bromo- 
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opianic anhydride, m. p. 256—258°, when heated alone at 200° or 
with metaphosphoric acid at 180—190°. Bromo-opianic acid is also 
readily dehydrated by the latter method. 

Methyl y-bromo-opianate forms acetylbromo-opianic acid when 
left with acetic anhydride and sulphuric acid. 

Normal ethyl bromo-omanate, CHO-C,HBr(OMe),°CO,Et, is 
obtained from the silver sait in long needles, m. p. 74—75°, and 
forms a diacetate, large, glistening crystals, m. p. 131—132°. 

In the preparation of the true esters from the silver salts it is 
best to avoid ionising solvents. Thus, good yields of methyl nitro- 
opianate, m. p. 78°, and ethyl nitro-opianate, yellow, monoclinic 
needles and tablets [a:b :e=0°4710:1:0°5351, B= 111°51’], m. p. 
80—81°, may be obtained if cold chloroform is ‘used as the diluent. 
These esters readily form the known diacetates, but if the action 
of acetic anhydride and sulphuric acid is prolonged more than ten 
minutes or so they are transformed into acetylnitro-opianic acid. 

J.C. W. 


Benzaldehyde-o-sulphonic Acid. Isipor GoLpBerGeR (Monatsh., 
1916, 37, 125—135).—Directions for the preparation of pure 
sodium benzaldehyde-o-sulphonate from the technical material are 
given. The salt crystallises from alcohol in long prisms with 1H,O. 

The chief product of the action of phosphorus pentachloride on 


this salt is the chloride, C, H,<Bo,->° (List and Stein, Ber., 


1898, 31, 1668); this is sesh ‘accompanied by a substance 
richer in chlorine, which can be decomposed by boiling with methy] 
alcohol. High yields of the monochloride are obtained by grinding 
the dried salt with 1°5 times its weight of phosphorus pentachloride. 
It has m. p. 114—115°5°, and forms well-developed monoclinic 
crystals [a:b :¢=0°5774:1:0°6515, B=90°29’]. It is very stable 
towards methyl alcohol, and only reacts to any extent with phos- 
phorus pentachloride at about 180°, when it behaves as a true 
sulphonyl chloride, forming o-chlorobenzylidene chloride and 
o-chlorobenzoic acid. 

The free benzaldehyde-o-sulphonic acid was obtained by boiling 
the above chloride with water. The si/ver salt was prepared from 
this and boiled with methyl iodide, but no pure methyl ester could 
be isolated. It seemed possible that the aldehyde group might 
have reacted with the alcohol, but the free acid was found to be 
quite indifferent to the action of methyl alcohol. 

The sodium salt was also treated with methyl sulphate, whereby 
many products were formed, the only recognisable one being the 
sulphone of i-methoxybenzene-2-sulphonic acid, m. p. 113° (ibid.), 
which is produced by boiling the salt with an excess of the reagent. 

J. C. W. 


Photochemical Reactions of Phenylnitroindones. V. Trane- 
formation Products of Phenyl-o-nitroindone. M. Bakunin and 
F. Grorpant (Gazzetta, 1916, 46, ii, 42—51).—Cryoscopic measure- 
ments in naphthalene of the polymeride obtained by exposure of 
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phenyl-o-nitroindone to sunlight, and subsequently separated by 
distillation in a current of carbon dioxide, show that it is at least 
trimeric, and that it probably contains the tetrameride. 

Tt. H. P. 


Volatile Oil‘of Euthamia Caroliniana (L.), Greene. G. A. 
RussEwu (J. Amer. Chem. Soc., 1916, 38, 1398—1402).—The fresh 
herb Euthamia Caroliniana on distillation yielded 0°693% of a 
pale yellow, volatile oil with a pleasant aromatic odour. The oil 
had D®3 0°8587, n, 1°4805, [a] — 10°48’, saponification number 6°35 
; (equivalent to 2°10% of esters, calculated as C,,H,;*OAc), acetyla- 
tion number, 25°3 (indicating the presence of 5°35% of free alcohols, 
calculated as C,,)H,,-OH), and was soluble in six volumes of 90% 
alcohol or nine volumes of 70% alcohol. 

The oil cgnsisted chiefly of dipentene, with a trace of pinene and 
possibly a little limonene. There were no free acids present, and 
the combined acids were probably formic and acetic. The oil also 
contained aldehydes and about 10% of a compound or compounds 
of levorotatory character and comparatively high density. 

E. G. 


Chemical Composition of Pyocyanin. A. Mapinaveitia (Anal. 
Fis. Quim., 1916, 14, 263—266).—The results of analysis indicate 
that pyocyanin, present in the Bacillus pyocyaneus, has the empiri- 
cal formula CypH;,0,N,9Cl;, although such physical characteristics 
as solubility and crystallisation point to a smaller molecular weight. 

A. J. W. 


Reactions of Lactones. II. Moritz Konn and ALrons 
OsTERSETZER (Monatsh., 1916, 37, 37—51. Compare A., 1914, i, 
74)—When 4-hydroxy-5-keto-2:2:4-trimethyltetrahydrofuran is 
treated with magnesium phenyl bromide in dilute solution and the 
product carefully decomposed by dilute acetic acid, it yields 
aa-diphenyl-B3-dimethyl pentane-aB8-triol, 

OH-CMe,*CH,*CMe(OH)-CPh,-OH, 

b. p. 232—238°/12 mm., which is readily dehydrated by boiling 
with 45% sulphuric acid. Further reactions of the anhydride 
(4-hydroxy-5 :5-diphenyl-2 :2:4-trimethyltetrahydrofuran) are now 
recorded. It does not react with hydroxylamine or magnesium 
phenyl bromide, but it readily parts with water when distilled 
under reduced pressure with a few drops of 45% sulphuric acid, 
yielding a compound, C,gH5,0, b. p. 194—195°/18 mm., with a faint 
aromatic odour. 

4-Hydroxy-5-keto-2 : 2 :4-trimethyltetrahydrofuran yields an acet- 
ate, CyH,,0O,, b. p. 135—136°/15 mm., but fuming hydrobromic 
acid causes the elimination of water, rather than the formation of 
a bromide. The unsaturated compound, 


CO—-C:CH, CO—CMe 
<ome,¢H, " C<ome,.CH’ 
which results crystallises in glistening tablets and prisms, m. p. 


| 
| 
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53—56°, b. p. 86°/10 mm., and reacts with magnesium methyl 
iodide to form a diol, the anhydride of which, 
CMe,°C:CH, CMe,"CMe 
ml 
°<ome,-CH, or O<Some,-CH ’ 


has b. p. 125—128°, and smells like camphor. 

y-Amino-Sye-trimethylhexane-Be-diol forms a icrate, m. p. 
134—-137°, and is transformed by boiling with 45% sulphuric acid 
into the anhydride, 3-amino-2:2:3:5:5-pentamethyltetrahydro- 

‘ . oN 
furan, 6a “4 . which yields the following derivatives: 
io Vite 

picrate, m. p. 192—194°; phenylthiocarbamide, C,,H,,ON,S, tufted 
needles, m. p. 134—136°; benzyl-, CyH,,O-NH-CH,Ph, b. p. 
157—161°/10 mm. (picrate, m. p. 190—192°; nitroso-compound, 
short columns, m. p. 58—61°). 

4-Amino-5 :5-diphenyl-2 : 2: 4-trimethyltetrahydrofuran also forms 
a gicrate, long, thin, prismatic needles, m. p. 183-——-186°, and a 
phenylthiocarbamide, C.,H,,ON,8, granules, m. p. 162—164°. 

J. C. W. 


The Mechanism of the Saponification of Pyrrole Derivatives. 
G. Korscuun (Bull. Soc. chim., 1916, [iv], 19, 164—-191).—The first 
part of the paper is a summary of the work already published on 
this subject. 

| With A. GounpErR.|—A quantitative study of the saponification 
of a number of substituted pyrrole-mono- and -di-carboxyliec ethyl! 
esters. In the case of ethyl 2:5-dimethylpyrrole-3-carboxylate the 
replacement of the hydrogen atom attached to the nitrogen atom 
by an amino-group produces a marked increase in the velocity of 
saponification, a slightly greater increase is obtained by substituting 
a methyl group, and a very much greater increase with a phenyl 
group. The same holds good to a lesser degree for 2 :5-dimethyl- 
pyrrole-3 :4-dicarboxylic esters. The replacement of a hydrogen 
atom in position 4 in 1:2:5-trimethylpyrrole-3-carboxylic ester by 
a methyl group produces a diminution in the velocity of saponifica- 
tion, the diminution being slightly less if it is substituted in 
l-amino-2 :5-dimethylpyrrole-3-carboxylic ester. Other conditions 
being the same, a carbethoxy-group is much more readily saponi- 
fied when in the position a than in the position 8, and is much less 
readily saponified when it is between two side-chains. Under 
identical conditions the carbethoxy-groups in the a-position in 
pyrrole-mono- and -di-carboxylic esters are saponified with practi- 
cally equal velocities. The second carbethoxy-group in the 3 :4-di- 
carboxylic esters is much more difficult to saponify than the first. 
The substitution of two phenyl groups for the two methyl groups 
in ethyl 2:5-dimethylpyrrole-3 :4-dicarboxylate causes a marked 
diminution in the velocity of saponification. The replacement of 
the hydrogen atom attached to nitrogen in this ester by the carb- 
amido-group produces a diminution in the velocity of saponification. 

The replacement of the hydrogen atom attached to nitrogen in 
ethyl 2:5-dimethy!pyrrole-3 : 4-dicarboxylate by a methyl group 


> 
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facilitates the saponification of the first carbethoxy-group, but 
renders more difficult. that of the second group. The substitution 
of an amino-group for the methyl group makes the saponification 
NH of the second carbethoxy-group still more 
> difficult. 
a 4 : ie Certain of these facts can be explained 
MeC , CMe on the basis of the intramolecular formation 
RO—OC | of a nucleus by means of the partial valen- 
\ cies (annexed formula) (compare Palomaa, 
Hc'_____“"C A., 1914, i, 136), but it is equally 
possible that it may be necessary to adopt the constitutional formula 
proposed by Ciamician for pyrrole and its derivatives (compare A.., 
1906, i, 104). It is proposed to examine this question more closely 
by a spectrographic study of the compounds. W. G. 


| 


Derivatives of Isatin and Dioxindole. VI. Moritz Konn 
and Atrons OsTERSsETzER (Monatsh., 1916, 3'7, 25—35. Compare 
A., 1914, i, 81).—The expectation that the product of the action 
of acetic anhydride and zinc dust on isatin is tetra-acetylisatide 
(A., 1912, i, 800) has been confirmed by acetylating isatide. 

Directions are given for the preparation of pure 1-methylisatin 
from isatin. 

The product of the action of phosphorus pentachloride on 
1-methylisatin (ibid.) is now recognised as Colman’s 3 :3-dichloro-1- 
methyloxindole (T., 1889, 55, 4). It gradually dissolves in warm 
10% potassium hydroxide to form potassium 1-methylisatate, and is 
converted into 1-methylisatin by boiling with water. 5-Bromo-1- 
methylisatin (A., 1913, i, 757) is similarly converted into 3 :3-di- 
chloro-5-bromo-l-methylozindole, CsHsBr<Qqy>CO, a grey 
powder, m. p. 126°, by the agency of phosphorus pentachloride. 

Silver 1-methylisatate was warmed with methyl iodide in the 
hope of obtaining methyl 1-methylisatate, but, although reaction 
readily took place, the only product which could be isolated was 
1-methylisatin. Obviously, the expected ester had suffered the loss 
of methyl alcohol. 

7-Methylisatin (Bauer, A., 1907, i, 603) was converted by the 
action of magnesium phenyl bromide into 3-phenyl-7-methyldior- 
indole, CH,Me<CHtOH)Sco, short needles, m. p. 174°, which 
yielded the methyl ether of 3-phenyl-1:7-dimethyldioxrindole, glis- 
tening needles, m. p. 97°, on treatment with methyl es 

J. C. W. 


3-Nitro- and 3-Aminocarbazolemonosulphonic Acids and 
their Derivatives Alkylated at the Pyrrole Nitrogen Atom. 
FaRBWERKE vorm. Metsver, Luctus, & Briintne (D.R.-P., 291023 ; 
from J. Soc. Chem. Ind., 1916, 35, 685).—3-Nitrocarbazole is con- 
verted almost entirely into the monosulphonic acid when it is sul- 
phonated in suspension or solution in nitrobenzene at 0—5° with a 
solution of chlorosulphuric acid in the same solvent. The tempera- 
ture is allowed to rise slowly to 20°, and after keeping some time 
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the mixture is poured into water, the nitrobenzene layer separated, 
and the nitrocarbazolesulphonic acid recovered from the aqueous 
solution as its sodium salt. The corresponding amino-compound is 
obtained by reduction. G. F. M. 


Formation of 1-Phenyl-4-benzyl-3-methylpyrazolone. MIcHELE 
Grva (Gazzetta, 1916, 46, ii, 61—65).—In alcoholic solution con- 
taining a little acetic acid, methyl or ethyl benzylacetoacetate reacts 
in the hot with phenylhydrazine more readily than would be 
expected from the results of Michaelis, Voss, and Greiss (A., 1901, 
i, 407), 1-phenyl-4-benzyl-3-methylpyrazolone being formed. Under 
similar conditions, methyl dibenzylacetoacetate does not react with 
phenylhydrazine, owing to the steric hindrance caused by the two 
benzyl groups united to the carbonyl group. A similar case was 
observed by Petrenko-Kritschenko, who found that acetonedicarb- 
oxylic derivatives of the type CO,Et-CR,-CO-CR,°CO,Et or 
CO,Et-CHR-CO-CHR-CO,Et react with neither phenylhydrazine 
nor phosphorus pentachloride, whereas the ester, 

CO,Et-CH,*CO-CHMe:CO,Et, . 
reacts with phenylhydrazine, giving the phenylhydrazone, from which 
the phenyldimethylpyrazolone can be obtained (A., 1896, i, 258). 

Methyl benzylacetoacetate forms an oil, b. p. 180—182°/15 mm., 
D" 1-091, and in alcoholic solution gives a violet coloration with 
ferric chloride. 

Methyl dibenzylacetoacetate forms an oil, b. p. 235—238°/18 mm., 
and in alcoholic solution gives a dark red coloration with ferric 


chloride. T. H. P. 


Pyrimidines. LXXVIII. Reduction of 6-Chloro-2-thiol- 
pyrimidines. Treat B. Jonnson and A. WiLLarD Joyce (J. Amer. 
Chem. Soc., 1916, 38, 1385—1392).—In an earlier paper (A., 1915, 
i, 1003) the authors have shown that 6-chloro-2-thiolpyrimidines are 
readily reduced by zinc dust with formation of the corresponding 
2-thiolpyrimidines, and have described the preparation in this way 
of 2-ethylthiolpyrimidine, 2-ethylthiol-4-methylpyrimidine, and 
5-ethoxy-2-ethylthiolpyrimidine. In continuing this work it has 
been found that such compounds can be easily prepared in quantity 
by this method. 

2-Methylthiolpyrimidine, NCESMC)NScuH, b. p. 99—100°/ 
14 mm., obtained by heating 6-chloro-2-methylthiolpyrimidine with 
zinc dust and dilute alcohol, is a colourless oil with an odour 
resembling that of pyridine; the hydrochloride, m. p. 147°, and 
hydrobromide, m. p. 187°, are described. The pyrimidine combines 
with methyl iodide to form the methiodide, 


n<eerNale on, 


m. p. 146—147°, which crystallises in prismatic needles. The meth- 
iodide of 2-ethylthiolpyrimidine has m. p. 135°. 

When 2-ethylthiolpyrimidine is reduced with sodium and alcohol 
it yields trimethylenediamine and methyl mercaptan. 
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Wheeler and Liddle (A., 1909, i, 61) have shown that when 
2-thiouracil is treated with benzyl chloride in presence of potassium 
hydroxide, 2-benzylthioldihydropyrimid-6-one is produced. It has 
now been found that a small quantity of 2-benzylthiol-3-benzyl- 
dihydropyrimid-6-one, m. p. 144—145°, is also produced in this 
reaction, and forms flat, colourless prisms. When 2-benzylthiol- 
dihydropyrimid-6-one is heated with concentrated hydrochloric acid 
it is converted into 2-thio-3-benzyltetrahydropyrimid-6-one, 


CH,Ph:N<Oa gq > C0, 


m. p. 231°, which crystallises in plates, and when digested with 
chloroacetic acid is converted into 3-benzyltetrahydropyrimid-2 ; 6- 
dione. By the action of phosphoryl chloride on 2-benzylthiol- 
dihydropyrimid-6-one, 6- chloro -2- benzylthiolpyrimidine, m. p. 
48—49°, b. p. 210°/18 mm., is produced, which forms long prisms 
and is hydrolysed by concentrated hydrochloric acid with formation 
of uracil. Attempts were made to reduce this chloropyrimidine, 
but without success; it combines with hydriodic acid to form the 
hydriodide, m. p. 136°. E. G. 


The Diketotriazines. Synthesis of 4-Alkyl Derivatives of 
Semicarbazide. J. Boucautr (Ann. Chim., 1916, [ix], 5, 317—345). 
—A résumé of work already published (compare A., 1914, i, 1004, 
1205 ; 1915, i, 598). W. G. 


4:4'-Azoxyphthalic Acid. Gore Sacus (Monatsh., 1916, 37, 
53—56).—When ethyl 4-nitrophthalate is energetically treated with 
alcoholic potassium hydroxide it is converted into 4:4/-azozy- 
phthalic acid, CjgH,jO,N>, which crystallises from water as a 
salmon-coloured powder, which seems to melt at about 228° and 
again with vigorous decomposition at 280—310°. The tetramethyl 
ester is orange-red and has m. p. 103—-104°. The same acid results 
if free 4-nitrophthalic acid is heated for some hours with concen- 
trated alcoholic potassium hydroxide on a briskly-boiling water- 
bath. J.C. W. 


4 : 4’-Azo- and 4 : 4’-Azoxy-phthalic Acids. Isipor GoLpBERGER 
(Monatsh., 1916, 37, 57—58).—In attempting to reduce 4-nitro- 
phthalic acid to 4: 4/-azoxyphthalic acid by Sach’s method (preced- 
ing abstract) the author sometimes obtained 4:4/-azophthalic acid 
(Bogert and Boroschek, A., 1902, i, 98). Tetramethyl 4:4'-azo- 
phthalate is yellowish-red, has m. p. 124—126°, and does not depress 
the m. p. of the azoxyphthalate. J.C. W. 


Azohydroxanfic Acids. II. G. Ponzio (Gazzetta, 1916, 46 
ii, 56—60. Compare A., 1915, i, 1011).—The reaction by which 
phenylazoformhydroxamic acid is obtained from the benzenediaz- 
onium derivative of trinitromethane has now been extended to 
other diazonium salts of trinitrotoluene, the results obtained con- 
firming the earlier statements concerning the method of formation 
and the properties of azohydroxamic acids. The salts were obtained 
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by treatment of the potassium salt of trinitromethane, in dilute 
aqueous solution, with the aryldiazonium acetate and are all yellow 
and almost insoluble in water or ether; in contact with the latter 
and a little water, they gradually dissolve with liberation of nitrous 
fumes and formation of the arylazoformhydroxamie acids. 

p-Tolylazoformhydroxamic acid, C;H,Me-N:-N-CO-NH-OH, forms 
shining, straw-yellow prisms, m. p. 102°, dissolves unchanged in con- 
centrated sulphuric or nitric acid, and when heated with dilute 
sodium hydroxide solution, yields p-tolylazoimide, which is volatile 
in a current of steam. 

o-Chlorophenylazoformhydroxamic acid, CsH,Cl-N:-N-CO-NH-OH, 
forms shining, white, flattened needles, m. p. 71°, and yields 
o-chlorophenylazoimide, which is volatile in a current of steam, when 
heated with dilute sodium hydroxide solution. 

2 :4-Dichlorophenylazoformhydroxamic acid, 

C,H,;Cl,-N:N-CO-NH-OH, 

forms slender, white needles with straw-yellow reflection, m. p. 95°. 
2:4-Dichlorophenylazoimide, C,H,N,Cl,, obtained either from the 
preceding compound or, in poor yield, by the interaction of 2 :4-di- 
chlorobenzenediazonium chloride with hydroxylamine hydrochloride, 
forms straw-yellow needles, m. p. 54—55°, and is volatile in a cur- 
rent of steam. 

2:4:6-Tribromophenylazoformhydroxamic acid, 

C,H,Br,-N:N-CO-NH-O8H, 

forms white prisms with straw-yellow reflection, m. p. 171—172°. 
When distilled with dilute sodium hydroxide solution or reduced 
by means of zinc dust and acetic acid, it yields 2:4: 6-tribromo- 
aniline, which is slightly volatile in a current of steam, its behaviour 
being, therefore, different from that of the other members of the 
series. 

2:4:6-Tribromophenylazoimide, prepared according to Forster 
and Fierz’s method (T., 1907, 91, 1952), has m. p. 72° and distils 
slowly in a current of steam. 

The o-tolyldiazonium salt of trinitromethane dissolves gradually 
in moist ether with liberation of nitrous fumes and formation of 
3-nitro-o-cresol. oe 


Reactions of Nitrates of Hydroxyazo-compounds. 4G. 
CuarriER (Gazzetta, 1916, 46, ii, 1—17, and Atti R. Accad. Sei. 
Torino, 1915-1916, 51, 678—694).—The nitrates of ethers of aryl- 
azo-B-naphthols undergo decomposition into hydroxyazo-compound, 
alkyl nitrate, and nitric acid when they are dissolved in any alcohol 
and the solution left for some time. That the regction is not to be 
interpreted as a hydrolysis, OR-C,,H,-N:NAr,2HNO, + H,.O —> 
OH:C,,H,-N:NAr+ R-OH + 2HNO,, or as an alcoholysis, 

OR:C,,H,y*-N-NAr,2HNO, + R/OH —> 

OH:C,,.H,-N:NAr+ R/NO, + ROH + HNO,, 


is shown by the fact that the action of absolute methyl alcohol on 
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the nitrate of 1-benzeneazo-2-naphthyl ethyl ether yields only 
1-benzeneazo-2-naphthol, ethyl nitrate, and nitric acid, 

OEt-C,,)H,-N-NPh,2HNO,—> 

OH:C,,H,-N:-NPh + Et-NO, + HNO. 
Comparison of this method of decomposition with the diazo-scission 
of the same nitrates, 

OR-C,,H,-N:NAr,2HNO,; —> 

OR:C,,H,-NO, + NiNAr-NO,; + H,O, 
supports the structure which the author attributes to these salts of 
azo-compounds, namely, NO,*O-OHR-C,,H,*-N:NHAr-O-NO,. 

The nitrates of various arylazo-8-naphthyl ethers have been 
treated with concentrated halogen hydracids. The almost complete 
diazo-scission first occurring under these conditions is followed by 
decomposition of the diazonium nitrate, which loses nitrogen and 
yields the halogen derivative with the halogen atom in place of the 
diazo-group. Thus; the action of boiling concentrated halogen 
hydracids on these nitrates is represented thus: 

OR-Ar”-N,Ar’,2HNO, —-OR-Ar”-NO, + NiNAr’*NO, 
and N:NAr’-NO,+ HX —> Ar’/X+HNO,+N,. To a slight extent 
the diazonium nitrate formed also undergoes secondary decomposi- 
tions represented by the schemes: 
NiNAr’-NO, + H,O —> Ar’-OH + N,+ HNO, 

and 2N:NAr’-NO,—> 2Ar’*-NO,+2N,+0,. Further, with those 
nitrates in which the para-position of the non-hydroxylated nucleus 
is free, the hydroxyazo-compound undergoes nitration with forma- 
tion of a pnitrohydroxyazo-compound ; the extent to which this 
nitration takes place increases with the concentration of the nitrate 
of the etherified hydroxyazo-compound in the halogen hydracid. 

=. oP. 


Nitrated Proteins. V. Hydrolysis of Nitrofibroin with 
Hydrochloric Acid. Treat B. Jonnson and Artrnur J. HILi 
(J. Amer. Chem. Soc., 1916, 38, 1392—1398).—Johnson, Hill, and 
O’Hara (A., 1915, i, 1017) have given an account of the preparation 
of nitrofibroin by the action of nitric acid (D 1°12) on silk fibroin. 
The present investigation was undertaken in order to ascertain 
whether the tyrosine in fibroin suffers further change by long 
exposure to the action of the nitric acid with formation of 3:5-di- 
nitrotyrosine (Johnson and Kohmann, A., 1915, i, 1060), and to 
determine the nature of the other a-amino-acids of nitrofibroin. 

On heating nitrofibroin with hydrochloric acid (D 1°19) at 
120—-130° for fifteen hours, the amino-acids formed (calculated as 
percentages of the nitrofibroin) were as follows: glycine, 25°36; 
3-nitrotyrosine, 5°74 ; alanine, 10°0. Nitrofibroin has approximately 
the same rotatory power as fibroin, the values obtained for [a]> 
being —43°39° and —44°10°; its hydrolysis, however, leads to the 
formation of inactive alanine and 3-nitrotyrosine. 

The prolonged action of nitric acid (D 1°12) on nitrofibroin 
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yielded only the end-products of oxidation, namely, oxalic acid and 
ammonium nitrate. E. G. 


Brain Kephalin. II. Fatty Acids. C. G. MacArruur and 
L. V. Burton (J. Amer. Chem. Soc., 1916, 38, 1375—1382).—In an 
earlier paper (A., 1914, i, 1197) an account was given of the extrac- 
tion of brain kephalin and of the forms in which its nitrogen is 
present. 

It is now shown that about 66% of kephalin is in the form of 
fatty acids, and that the kephalins from sheep and ox brains are 
very similar with respect to both the kind and amount of acids 
present. Of the total acids, more than 50% is oleic, more than 
25% stearic, about 10% kephalinic, and 5% clupanodonic acid. The 
variation in the amount of these acids in different preparations 
indicates the existence of mixed kephalins which are closely asso- 
ciated. Experiments on the bromination of kephalinic acid suggest 
that it is probably a hydroxypalmitic acid, but the evidence for the 
identity of this acid and for that of clupanodonic acid is not conclu- 
sive. E. G. 


Acid Hzemochromogen. Cu. Duéri and G. Vecezzi (Compt. 
rend., 1916, 168, 18—20).—Acid hemochromogen can readily be 
obtained by shaking a very slightly acid, aqueous alcoholic solution 
of hematin in a sealed tube with a little powdered sodium hypo- 
sulphite. The solution obtained is of a deep red colour, and 
remains quite limpid for two months in the sealed tube. Its 
absorption spectrum has three bands, namely, a, extending from 
A571°5 to 5570 uu; B, from A535°0 to 520°5 up; and y, from 
A 417°0 to 399°0 up. In their sharpness, intensity, and breadth 
these bands resemble those of alkaline hemochromogen, but the 
a- and 8-bands are displaced towards the red and the y-band towards 
the ultra-violet. W. G. 


Physiological Chemistry. 


Hnzymic Actions of Blood on Dextrose. I. Destruction 
and Condensation of Dextrose by Normal Blood. U«o 
Lomsroso (Atti R. Accad, Lincet, 1916, [v], 25, i, 736—741).—The 
reducing power of normal dog’s blood, to which 0°5—1% of dextrose 
has been added, undergoes gradual diminution, but in the early 
stages of the change is restored to its original value by hydrolysis 
with hydrochloric acid. This phenomenon is regarded as due to 
condensation of the dextrose or to its combination with proteins. 
After eighteen to twenty-four hours (at 38°) the quantity of such 
condensed dextrose present diminishes. These results furnish an 
explanation of the diverse views which have been expressed concern- 
ing the glucolytic power of blood. =. my Be 
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Variations in the Blood Sugar in Health. Grorcre Granam 
(J. Physiol., 1916, 50, 285—295).—A dose of 100 grams of dextrose 
produces a sudden rise in the blood sugar in adult men, which 
begins in ten minutes, reaches its maximum in twenty minutes, and 
disappears in one to one and a-half hours. Fatigue causes a higher 
maximum and delayed disappearance. The “extra” sugar is not 
considered to be due to a failure of the liver, but is considered to 
be on its way to the muscles and other store-houses. G. B. 


Glycolysis in Diabetic Blood with a Method for the Estima- 
tion of Blood Sugar. Huan MacLean (J. Physiol., 1916, 50, 
168—181).—A modification of Bang’s method for the estimation 
of sugar in blood (compare A., 1907, ii, 136; 1908, ii, 235, 739). 
Instead of estimating the cuprous oxide by adding standard iodine, 
iodine and potassium iodide are present at the outset in the alkaline 
copper solution, and the iodine liberated after addition of hydro- 
chloric acid is titrated with WV /250-thiosulphate solution. A table 
is given showing the thiosulphate corresponding with hundredths of 
milligrams of dextrose up to 2 mg. 

It is shown that the glycolytic power of diabetic blood is not 
inferior to that of normal blood, so that, if the mechanism of blood 
destruction in the tissues is the same, diabetic tissues also possess 
the power to destroy sugar. G. B. 


The Chemistry and Physiology of the Coagulation of the 
Blood. II. Fibrinogen Solutions, Thrombin, and its Con- 
stituents. E, Herzreitp and R. Kuincer (Biochem. Zeitsch., 1916, 
76, .145—188).—To bring fibrinogen into colloidal solution the 
presence of certain protein degradation products is necessary. 
These products effect solution, not in the free state, but as com- 
binations with sodium chloride. If they are converted into calcium 
chloride compounds, they no longer bring about solution, but being 
absorbed by the protein particles they produce precipitation of the 
same (clotting). Many degradation products have a marked capa- 
city to form calcium chloride compounds, and produce in this way 
the precipitation of fibrinogen. These are designated serozymes, 
or thrombin when they are already combined with calcium 
chloride; thrombin, according to this conception, is therefore a 
calcium chloride compound of certain degradation products of 
proteins. They are formed in plasma or serum by hydrolysis of 
proteins. Hence, all agents which favour hydrolysis (dilution with 
water or sodium chloride solution, V /300-hydrochloric acid, sodium 
glycocholate, certain protein degradation products) favour the sero- 
zyme character of a serum. If hydrolysis proceeds too far, the 
serozyme properties are injured. In egg-white and saliva serozyme 
substances can be detected. Cytozymes are substances which 
promote the thrombin action in sera containing serozymes. They 
act either by virtue of their chemical character or by their surface 
action (adsorption; thromboplastic substances). Many combine 
both kinds of action (lipoid emulsions). 8. B. S. 
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Concentration of Antitoxic Sera. Anniz Homer (Biochem. J., 
1916, 10, 280—307).—In the new method devised by Banzhaf for 
the concentration of antitoxic sera, the diluted serum or plasma 
containing ammonium sulphate to 30% saturation is gradually 
raised during two hours to a temperature of 60°. After the 
removal of the precipitated euglobulin, the ammonium sulphate is 
brought to 50% saturation and the resulting precipitate of y-globu- 
lin and antitoxin filtered, pressed, and dialysed. The advantages 
claimed by Banzhaf for the new process are, however, sometimes 
vitiated by the fact that the final product cannot be filtered except 
after long keeping, owing to the presence of an opalescent suspen- 
sion presumably of euglobulin. By his original “two fraction” 
method, a clear filtrate is readily obtained. 

The author now finds that an easily filterable end-product can be 
readily obtained by the following modification in the treatment, 
which causes an aggregation of the euglobulin into particles suffi- 
ciently large to admit of separation by filtration without any con- 
version of y-globulin into euglobulin. The serum or plasma is 
diluted with one-half its volume of water and ammonium sulphate 
added to 30% saturation, together with 1°5% of solid sodium 
chloride. The temperature of the mixture is gradually raised to 
61°, 63°, or even 65°, and kept at this point for a few minutes 
only. The mixture is allowed to cool to 40° and filtered. The 
filtrate is then brought to 50% saturation with ammonium sulphate 
and subsequently treated as above described. It is considered that 
the shorter period of heating minimises the denaturation of the 
y-globulin (and consequent loss of antitoxic units) which otherwise 
occurs, and that the beneficial influence exerted by sodium chloride 
in the filtration processes is due to the adjustment of the hydrogen- 
ion concentration of the serum mixtures. H. W. B 


The Influence of Salicylate on Metabolism in Man. W. 
Denis and J. H. Means (J. Pharm. exp. Ther., 1916, 8, 273—283). 
—TIn the case of two normal men the administration of large doses 
of sodium salicylate (up to 6°6 grams per day) produced an increase 
in the excretion of nitrogen, ‘phosphates and uric acid. In one 
case the increased nitrogenous metabolism was accompanied by an 
increase in the basal metabolism, with symptoms of salicylate 
intoxication, whereas in the other case, with a greater increase in 
the urinary excretion of nitrogen, there was no increase in thie 
basal metabolism and no symptoms of poisoning. Similar results 
to the latter case were obtained with a mildly septic individual. 


No change in the respiratory quotient was found in any of these 
cases. 8. B. S. 


Influence of the Nature of the Diet on the Retention of 
Protein. Nosuyosu1 Umepa (Biochem. J., 1916, 10, 245—253).— 
The results of feeding experiments on dogs indicate that nitrogen 
in the form of protein added to a carbohydrate diet is retained in 
greater amount than when added to a fat diet of equal caloric 
value. The type of protein is of considerable importance; the addi- 
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tion of caseinogen leads to a greater nitrogen retention than is 
achieved by the addition of gelatin to the diet. The addition of 
meat extract to the gelatin does not increase the amount of nitrogen 
retained. H. W. B. 


Some Reactions of Blood-vessels to Certain Chemicals. I. 
Aver (J. Pharm, exp. Ther., 1916, 8, 297—-324).—An account in 
some detail is given of observations of the action of alkalis, acids, 
and salts on the blood vessels of the mesentery of frogs. Alkalis 
cause a constriction, but the action of acids is not so definite, 
leading sometimes to dilatation, which is followed by constriction. 

Ss. B. S. 


Nitrogen Distribution in the Tissues and some of the Factors 
which Influence it. Gerrrupe Dorman Catucarr (Biochem. J., 
1916, 10, 197—-244).—The author has estimated the nitrogen dis- 
tribution in the liver and muscle of normal dogs and of dogs which 
have received intravenous injections of sodium chloride, ammonia, 
glycine, and urea. The chief quantities estimated were: (i) dry 
matter, (ii) total nitrogen, (iii) protein nitrogen, (iv) non-protein 
nitrogen, (v) amino-acid nitrogen, (vi) amide nitrogen, (vii) am- 
monia nitrogen in 100 grams of the fresh tissue and the total and 
protein nitrogen in the dried tissue. Considerable differences occur 
between the values obtained for each tissue. 

The intravenous injection of ammonia, urea, and glycine produces 
an accumulation of these substances as such in the liver and to a 
less extent in the muscle. Apparently a transformation of these 
accumulated small molecular substances into protein did not occur 
under the conditions of the experiments. Evidence was obtained 
of their further metabolism, particularly in the liver, of the follow- 
ing nature: ammonia is converted into amide nitrogen in both liver 
and muscle, indicating the formation of urea; urea is de-aminised 
in the liver and muscle, whilst glycine is de-aminised in the liver 


and is partly converted into urea in both liver and muscle. 
H. W. B. 


The Osmotic and Colloidal Properties of Muscle. Hans 
WintersTEIN (Biochem. Zeitsch., 1916, 75, 48—70).—By investiga- 
tion of the action of solutions on muscles in which the tissue struc- 
ture has been destroyed, the author claims to have found a method 
by means of which he can distinguish between what he terms the 
osmotic and colloidal properties. As a result of investigations with 
muscle paste the conclusion is drawn that the change of weight in 
anisotonic solutions of sodium chloride are of purely osmotic char- 
acter, whereas in salt solutions the increase of weight is partly of 
osmotic and partly of colloidal nature. The “ colloidal ” imbibition 
due to acids can be inhibited by the presence of salts. The imbibi- 
tion due to acids of muscles is analogous to that shown by unorgan- 
ised colloids, such as fibrin or gelatin. Coagulated muscular tissue 
shows a greater capacity for taking up water than does the uncoagu- 
lated. For this reason death rigor cannot be ascribed to a giving 
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up of water. A method is described for the measurement of 
permeability of tissue, both to salts and water. A cylinder of about 
2 c.c. capacity is filled with a solution and covered at each end 
with a circular piece of the abdominal muscle of female frogs, and 
this is then immersed in various solutions. By determining the 
change of weight of the cylinder contents, and by analysis of the 
solution in the cylinder before and after the experiment, the move- 
ment of water or salt across the membrane can be ascertained. The 
permeability of normal tissue for sodium chloride was found to be 
extremely small, but on keeping the tissue it increases, and finally 
allows a free passage of the salt. Coagulation of the muscle also 
destroys its “ semipermeability.” 8. B. 8. 


Narcosis. IV. Narcosis and Permeability. Hans WINTERSTEIN 
(Biochem. Zeitsch., 1916, 75, 71—100).—The method of investiga- 
tion employed was that described by the author in his paper on the 
osmotic properties of muscles. Salt solutions (with or without 
narcotics) were enclosed in small cylinders closed by the tissue at 
each end and immersed in salt solutions containing the narcotic 
in the same concentration as that in the cylinder. By weighing 
and analysing the contents of the tubes before and after the experi- 
ment the influence of the narcotic on the permeability could be 
determined. In lower concentrations (sufficient, however, for the 
production of narcosis) the tissues undergo a decrease of permea- 
bility, which is reversible, that is, on allowing the tissue to remain 
in isotonic solutions without narcotics after the experiment, the 
permeability diminishes. In higher concentrations of the nar- 
cotics, however, the permeability of the tissue increases, and this 
change is_an irreversible one. On these data a theory of narcosis 
is founded, which is similar to that propounded by Lillie, McClen- 
don, Héber, and others. Ss. B. S. 


The Physical and Chemical Processes taking place in Sur- 
viving Muscular Tissue, considered as the Causes of Death 
Rigor.. Leonnarp Wacker (Biochem. Zettsch., 1916, '75, 101—131). 
—The chief chemical processes, degradation of glycogen, formation 
and neutralisation of acid, take place within five to six hours of 
death, during which rigor sets in, and may be ascribed to these 
processes. In neutralisation of the acid, diphosphate is converted 
into monophosphate, carbon dioxide is set free from acid carbon- 
ates, and a protein is set free from an alkali albuminate. The 
following physical causes may be held responsible for the rigor: 
(a) An increase in the osmotic pressure in the tissue due to the 
degradation of glycogen to lactic acid ; (6) increase of pressure due 
to liberation of carbon dioxide from the acid carbonate; (c) separa- 
tion of protein from the alkali albuminate. The post mortem evolu- 
tion of heat is due to the process of neutralisation. 

The physiological processes may be summarised as follows: The 
quantity of acid formed depends on the alkalescence of the tissues. 
Accumulation of acid in the tissue tends to stop further degradation 
of the glycogen, and the appearance of free lactic acid is itself 
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prevented by the presence of alkali carbonate, diphosphate, and 
albuminate which react with lactic acid to form alkali lactate. The 
end-product of combustion of carbohydrates is not carbon dioxide, 
but carbonate of an alkali metal, due to oxidation of the lactate. 
Carbon dioxide itself is formed by the action of lactic acid on the 
carbonate. By means of the alkali carbonate of the blood, the 
alkalescence of the tissue is reconstituted after recovery. The alkali 
of the muscle can act at the same time as automatic regulators of 
the carbon dioxide pressure by means of the two following revers- 
ible chemical processes : 
(6) AlbNa+CO,+H,0 = AlbH + NaHCO,, 

where Alb=protein component of the alkali albuminate. In case 
of overstraining of the muscle and of orthostatic albuminurea, the 
protein excreted in the urine has the same properties as the albu- 
minate protein component of the muscle. S. B. 8. 


The Relation of Excised Muscle to Acids, Salts, and Bases. 
Dorotny Jorpan Luioyp (Proc. Roy. Soc., [B], 89, 277—290).— 
Acids and alkalis both cause swelling of excised muscle, but the 
degree of swelling is not proportional to the strength, reaching its 
maximum in the cases of both hydrochloric acid and sodium hydr- 
oxide in the concentration of 0°005¥. Alkalis first coagulate and 
then dissolve the muscle substance. Chlorides of the alkalis and 
alkaline earths all ultimately coagulate muscle in isotonic solutions, 
the salts containing bivalent cations acting more rapidly than those 
containing the univalent cations. The isoelectric point for muscle 
lies between p,=5 and p,=7. The swelling and shrinking of the 
tissue are ascribed to osmotic phenomena, which may be explained 
without assuming the presence of a semipermeable membrane round 
the fibres. S. B. 8. 


Precursor of Creatine in Chick Muscle. Davin Burns 
(Biochem. J., 1916, 10, 263—-279).—The author has estimated the 
amount of guanidine in fertile eggs after increasing periods of 
incubation. The contents of the egg after extraction with ether 
are hydrolysed with 25% sulphuric acid, and then, after neutralisa- 
tion, are oxidised by boiling calcium permanganate. The precipi- 
tated manganese hydroxide is filtered off, the excess of calcium 
removed by sodium carbonate, and the guanidine in the concen- 
trated solution precipitated as picrate, which, after washing with 
water and ether, is dried and weighed. 

In the developing chick embryo there is a regular increase in the 
guanidine content until the twelfth day of incubation. Thereafter 
there is a marked decrease, followed by a period of oscillation, and, 
finally, a slight but steady rise. It appears, therefore, that guan- 
idine is continuously formed until the period at which, according 
to Mellanby (A., 1908, ii, 308), creatine first becomes recognisable 
in the incubating egg. The significance of the subsequent variation 
in the guanidine content has not been elucidated. H, W. B. 


i. 618 ABSTRACTS OF CHEMICAL PAPERS. 


Thorium. A New Agent for Pyelography. J. Epwarp Burns 
(Bull. of the Johns Hopkins Hospital, 1916, 27, 157)—A 50% 
solution of thorium nitrate is used in the X-ray examination of the 
bladder. G. B. 


The Chemical Constitution and Pharmacological Action of 
Substances of the Digitalis Group. Watrner Srravus (Biochem. 
Zeitsch., 1916, 25, 132—144).—The lethal doses of the various 
digitalis glucosides and their “genins” on frogs was determined, 
and also their relative actions in certain cases on the isolated hearts. 
The lethal doses are given in the following table, the results being 
expressed in grams of drug per gram of body-weight : 


Ratio 
glucoside 
** genin.” 
NOES osescccesees 0-0000036 Digitoxigenin ... 0-000006 2:7 
K. strophanthin ... 0.00000075 Strophanthidin.. 0-0000025 3:1 
RITE. ciinsciinneeeaes 0-0000008 Cymarigenin ... 0-0000025 3:1 


Digitalin and digitalenin were not sufficiently soluble for deter- 
minations of toxicity to be made. The glucosides are therefore 
more toxic than their genins. The toxicities of cymarin, cymari- 
genin, and cymaric acid, of which the chemical relationships to 
one another were determined by Windaus, were found to be 
00000008, 0°0000025, and 0°00042 (in the same units). The benzo- 
ate of cymarigenin (which is identical with strophanthidin) has a 
smaller toxicity, represented by the number 0°000025. No conclu- 
sions can be drawn as to the relationship between chemical consti- 
tution and pharmacological action. S. B. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


Use of Ammonia in the Chlorination of Water. J. Race 
(Pharm. J., 1916, 97, 85; from Lancet, 1916, 71).—The germicidal 
value of ammonium hypochlorite is twenty to thirty times as great 
as that of an equivalent amount of the calcium salt, and surpasses 
also that of the sodium and potassium salts. It is probable that 
this is to be ascribed to its instability in dilute solution, chloro- 
amine being formed according to the equation: NH,OC]=NH,Cl+ 
H,.O, which substance, as is well known, has a much greater germi- 
cidal action than the equivalent quantity of chlorine. The ammon- 
ium hypochlorite solutions were prepared by the double decom- 
position of calcium hypochlorite and ammonium oxalate, the pre- 
cipitate being removed by centrifugation. Dilute solutions of 
chloroamine having the same efficiency were obtained by the addi- 
tion of ammonia to calcium hypochlorite solutions. A noteworthy 
feature of the treatment of water with hypochlorite and ammonia 


AO a am 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 619 


was the almost entire absence of absorption. When hypochlorite 
alone was added to Ottawa River water, 35% of the available 
chlorine content of 10 parts per million was absorbed in five 
minutes at 15°, and 60% within an hour. When, however, an 
equivalent of ammonia is added, only 1°4% of the available chlorine 
is absorbed in an hour, and 3°2% in twenty hours. G. F. M. 


Velocity of Decomposition of Lactose by the “ Bulgarian 
Ferment.” I. G. QuaGLiaRIeELLo and C. Ventura (Atti R. Accad. 
Lincei, 1916, [v], 25, i, 751—757).—The rate at which lactose is 
converted into lactic acid by Bacillus bulgaricus in milk, whey, and 
a solution of lactose in Ringer’s solution containing 1% of peptone, 
in all cases at 38°, has been measured. The results are given in the 
form of curves and tables. a ee. FP. 


The Gases of Swamp Rice Soils. III. A Hydrogen Oxidie- 
ing Bacterium from these Soils. W. H. Harrison and P. A. 
SuBRAMANTIA AtyeR (Mem. Dept. Agric. India Chem. Ser., 1916, 4, 
135—148. Compare A., 1915, i, 202).—Two organisms were iso- 
lated from the organised soil film, a hydrogen oxidising bacterium 
designated H,, and a motile bacterium, 1/7,. The bacterium H, 
is non-motile, and is quite different from Kaserer’s organism, B. 
pantotropus. It does not grow well in mineral solutions or on 
solid mineral media under autotropic conditions in presence of 
carbon dioxide, methane, hydrogen, and oxygen. Whilst under 
these conditions it is practically inactive, it readily oxidises 
hydrogen when associated with H, and water bacteria. On all 
ordinary organic nutrient media the organism H, grows well, and 
under these conditions oxidises hydrogen, the intensity of the 
oxidation depending on the kind and amount of organic matter 
present. With large amounts of organic matter the oxidation of 
hydrogen reaches a minimum. The best results are obtained with 
0°01—0°03% of peptone, sodium aspartate, etc. Prolonged cultiva- 
tion on organic media results in the total loss of oxidising power. 

When ammonia and dextrose are employed as sources of nitrogen 
and carbon, the organism H, oxidises a fair amount of hydrogen, 
and produces a considerable amount of carbon dioxide from the 
dextrose; with a nitrate as source of nitrogen, the growth was 
fairly good; only a small amount of hydrogen was oxidised, and 
there was no production of nitrite. N. H. J. M. 


Influence of Catalysts (Alkaloids and Dyes, etc.) on Yeast 
Fermentation. R. Somoay: (Int. Zeitsch. phys.-chem. Biol., 
1916, 2, 416—429).—Small amounts of quinine and atropine acce- 
lerate the growth of yeast, whilst larger quantities inhibit it. With 
cocaine and pilocarpine, on the contrary, small amounts inhibit 
whilst larger quantities have an accelerating influence on the 
fermentation (compare Traube and Onodera, A., 1915, ii, 92). 

Basic dyes, such as malachite-green and methylene-blue, exert a 
toxic action on the yeast-cells when present in moderate concentra- 
tion. When, however, only a trace of methylene-blue is added, the 
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activity of the yeast appears to be enhanced and fermentation is 
accelerated. 
Most of the acid dyes examined did not materially influence the 


rate of fermentation even when present in considerable amounts. 
H. W. B. 


Decomposition of Lactic Acid by Killed Yeast. V.I. PaALLapin 
and D. Sasinin (Biochem. J., 1916, 10, 183—196).—The first stage 
of alcoholic fermentation is "regarded as consisting of a series of 
oxidations and reductions at the expense of water, resulting in 
the formation of organic acids, which subsequently undergo 
anzrobic oxidation in which reductase participates by transferring 
hydrogen from one compound (reductor) to another (hydrogen 
acceptor) (compare A., 1914, i, 1036). In agreement with this sup- 
position it is found that lactic acid, when digested with hefanol in 
the presence of methylene-blue (M), yields equivalent amounts of 
acetaldehyde and carbon dioxide according to the equation : 

CH,°CH(OH)-CO,H + M=CH,°CHO + CO, + MH,. 
Since the reduced methylene-blue is readily oxidised by atmospheric 
oxygen, methylene-blue behaves in this connexion like a respiratory 
pigment. 

Pyruvic acid itself may act as the hydrogen acceptor, thus, 

OH-CHMe:CO,H + COMe-CO,H = 

CHMeO + CO, + OH-CHMe:CO,H ; 
OH-CHMe:-CO,H + CHMeO = COMe-CO,H + CH,Me-OH, and in 
accordance with this view it is found that the addition of pyruvic 
acid to a digestion mixture of killed yeast and lactic acid leads 
to a greater evolution of carbon dioxide and the simultaneous pro- 
duction of a small amount of alcohol. Alcohol is not produced 
when lactic acid, methylene-blue, and killed yeast are digested in 
the absence of pyruvic acid. H. W. B. 


Phytobiochemical Studies. I. As. Ziararorr (Biochem. Zeitsch., 
1916, 75, 200—210).—Analyses of the seeds of Cicer arietinum 
after varying periods of germination in distilled water. These refer 
to the water and ash content, and to the various constituents con- 
taining nitrogen and phosphorus. After twenty-five days’ germina- 
tion the protein content sinks to about one-third of its original 
value, whilst the nuclein content remains almost unchanged. The 
ammonia nitrogen is very small. The inorganic phosphorus 
increases at the cost of the protein phosphorus compounds and of 
the more soluble organic phosphorus compounds. Phytin appears 
to act, therefore, chiefly as a reserve substance, as do the protein 
phosphorus compounds. Lecithin does not diminish to the same 
extent during germination, and does not therefore act apparently 
exclusively as a reserve substance. When added in emulsion form 
it promotes the growth of the seedlings of Cicer arietinum in the 
presence of light. Ss. B. 8S. 

Algerita Root. Merritt C. Hart (Amer. J. Pharm., 1916, 88: 


301—302).—The algerita plant (Odostemon trifoliatus, Berberis tri- 
foliatus) grows most abundantly in Texas and New Mexico, and 
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infusions of the root are used as a remedy for sore eyes and mouths, 
etc. The root was found to contain 1°49% of berberine and about 
0°1% of other alkaloids; hydrastine was not present. W. P. S. 


Principle Extracted from Amatscha. H. Maniwa (J. Pharm. 
Chim., 1916, [vii], 14, 55—56; from Yakugakuzasshi, 1915).—The 
leaves of amatscha (Hydrangea Tunbergii) contain a sweet substance 
having the formula C,,H,,O, and melting at 128°; it yields a 
diacetyl derivative, m. p. 144°, and a dibenzoyl derivative, m. p. 
162°. It gives a violet coloration with ferric chloride, and is soluble 
in sodium hydroxide solution; it has the properties of a lactone. 
When fused with potassium hydroxide, the substance yields pyr 
catechuic acid and a homosalicylic acid, m. p. 168°. W. P. 8. 


Composition of the Fruit of Evodia Rutaecarpa. Y. ASAHINA 
and K. Kasuiwakxi (J. Pharm. Chim., 1916, [vii], 14, 54—55; from 
Yakugakuzasshi, 1915. Compare this vol., i, 238).—The fruits con- 
tain a terpene, evodene, which readily oxidises and resinifies. Two 
alkaloids have also been isolated from the fruits. One of these, 
evodiamine, Cyg>H,,ONs, m. p. 278°, is insoluble in water, benzene, 
and light petroleum, slightly soluble in cold alcohol, ether, ethyl 
acetate, and chloroform, and soluble in acetone. It gives an 
orange-yellow coloration with sulphuric acid, the colour changing 
to reddish-brown and then to blue after some time or on dilution 
with water. A similar range of colours is obtained when the 
substance is dissolved in hydrochloric acid. When heated with 
alcohol and hydrochloric acid it is converted into isoevodiamine, 
m. p. 155—156°. The other alkaloid, rutaecarpine, C,,H,,ON3, 
m. p. 258°, erystallises in small, yellow plates. It is slightly more 
soluble in the various solvents than is evodiamine. W. P.S. 


An Explanation of the Laxative Action of White Mustard 
Seed. E. C. van Leersum (J. Pharm. exp. Ther., 1916, 8, 285 —296). 
—The laxative action is ascribed to the setting free of hydrogen 
sulphide from the seeds. The amount evolved by warming the 
seeds with water at 37° was estimated. 


The Presence of Phycoerythrin in Nostoc commune. E. 
TeoporEsco (Compt. rend., 1916, 163, 62—64).—The author has 
extracted specimens of Nostoc commune, grown under somewhat 
abnormal conditions so that the blue pigment was not produced, 
with chloroform water, and shown the presence of phycoerythrin 
in the extract by the identity of its band spectrum with that of an 
extract of Ceramium rubrum, which is known to contain this 


pigment. W. G. 


Chemical Composition of Oscillaria prolifica. B. B. Turner 
(J. Amer. Chem. Soc., 1916, 38, 1402—1410).—The study of Oscil- 
laria prolifica was undertaken owing to the fact that this and 
similar alge have caused considerable trouble in connexion with 
the water supplies of Massachusetts. The air-dried material con- 
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tained 9°7% of moisture, 46°25% of proteins, and a small quantity 
of fat, and yielded 6°4% of ash. A small amount of a crystalline 
magnesium salt of an organic acid (probably hexoic acid) was 
isolated, and evidence was obtained of the presence of a glucoside 
or polysaccharide with physical properties resembling those of 
saponin. Various colouring matters from the alga have been 
examined spectroscopically, including a chlorophyll, similar to that 
of the higher plants, and a blue substance with an intense red 
fluorescence, which is regarded as new and is termed algocyan. 
The principal carbohydrate is a pectin-like substance which is 
slowly hydrolysed by 5% sulphuric acid with production of a non- 
reducing substance with a high positive rotation and a reducing 
sugar with a smaller rotation. 

The unpleasant odour and taste of the decaying alga is due chiefly 
to higher fatty acids of the butyric series and traces of indole and 
scatole. The fresh alga contains an aromatic compound, soluble in 
light petroleum. 

A modified Kjeldahl method is described for the analysis of very 
small quantities (5—10 mg.) of material containing 1 mg. or less 
of nitrogen. 


Poisonous Principle of Poison Oak (Rhus diversiloba, T. and 
G.). James B. McNatr (J. Amer. Chem. Soc., 1916, 38, 1417—1421). 
—Lhus diversiloba, the poison-oak, is very similar in appearance to 
R. toxicodendron, the poison ivy, the chief difference between them 
being in the form of their leaflets. The former plant has not 
hitherto been studied chemically, but the latter has been examined 
by Acree and Syme (A., 1906, 1i, 795), who stated that the poison- 
ous constituent is a glucoside of fisetin, rhamnose and gallic acid. 

The brarches or leaves of 2. diversiloba on extraction with gaso- 
lene yielded a black substance, which was thoroughly extracted with 
water and subsequently with 95% alcohol. The aqueous solution 
was found to be non-poisonous, but the alcoholic extract was 
poisonous. Further examination of the poisonous material proved 
that it is not a glucoside of fisetin, rhamnose, and gallic acid, as 
none of these substances was produced on hydrolysis. In view of 
the close relationship between PR. toxicodendron and R. diversiloba, 
it is suggested that the examination of the former plant should be 
repeated, and it is pointed out that fisetin, rhamnose, and gallic 
acid are found in two non-poisonous species of Rhus, and that the 
natural glucoside of these substances is non-toxic. E. G. 


Constituents of Poison Ivy (Rhus toxicodendron). 5%. F. 
AcreEE (J. Amer. Chem. Soc., 1916, 38, 1421—1425).—A reply to 
the criticisms of McNair (preceding abstract) on the work of Acree 
and Syme (A., 1906, ii, 795). . E. G. 


Comparative Experiments on the Utilisation of Nitrogen 
and Phosphoric Acid by Plants. Tu. Preirrer and W. Simmer- 
MACHER (Landw. Versuchs-Stat., 1916, 88, 445—463).—Pot experi- 
ments in which oats were grown in glass sand manured with the 
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usual minerals and with increasing amounts of nitrogen and of 
phosphoric acid in the forms of ammonium nitrate and hydrogen 
calcium phosphate respectively. 

The utilisation of phosphoric acid in percentages of the amounts 
employed showed an increase from the first to the second amount, 
and then a fall; whilst with nitrogen the percentage increased from 
the lowest to the highest. 

Comparing the nitrogen and phosphoric acid results, it is shown 
that the average percentage of nitrogen utilised was 83°8, whilst 
that of the phosphoric acid was 71°4. N. H. J. M. 


Bleaching of Flour by Nitrogen Peroxide. K. ScHerinca 
(Chem. Weekblad, 1916, 13, 840—849; Pharm. Weekblad, 1916, 
53, 945—954).—Flour bleached with nitrogen peroxide is always 
contaminated with nitrites. From a dietetic point of view the 
author regards the presence of these substances as by no means 
innocuous. A. J. W. 


Is the Use of Flour Bleached with Hydrogen Peroxide 
Injurious to Health? F. A. Sreensma (Chem. Weekblad, 1916, 
13, 849—854; Pharm. Weekblad, 1916, 53, 955—960. Compare 
preceding abstract).—The author considers that the proportion of 
nitrites introduced into flour by bleaching with nitrogen peroxide 
is too small to cause any injury to health. A. J. W. 


Non-protein Nitrogenous Constituents of Feeding Stuffs. 
H. 8. Grinpitey and H. C. Eckstein (J. Amer. Chem. Soc., 1916, 
38, 1425—1431).—In order to prove the accuracy of the applica- 
tion of van Slyke’s method of estimating the different amino-acids of 
proteins to the estimation of the free and combined amino-acids 
and the free and combined amides of feeding stuffs, it was neces- 
sary to prove that the non-protein nitrogenous constituents do not 
vitiate the results, and the present work was therefore undertaken. 

The non-protein nitrogenous constituents of lucerne hay, timothy 
hay, blood meal, maize, and clover hay have been estimated, the 
separation of the proteins from the non-proteins being effected by 
means of colloidal ferric hydroxide. The results show that the 
non-protein constituents consist largely of the forms of nitrogen 
which are produced by the hydrolytic decomposition of proteins, 
the sum of the amide nitrogen, humic nitrogen, free and combined 
amino-acid nitrogen, and the free and combined acid amide nitrogen 
representing from 80%, in the case of lucerne hay, to 94%, in the 
case of blood meal, of the non-protein nitrogen. Of the soluble 
nitrogen, not precipitated by colloidal ferric hydroxide, the humic 
nitrogen constituted from 53 to 63%, the free and combined acid 
amide nitrogen from 17°11% to 25°67%, and the ammonia nitrogen 
from 6°33% to 12°04%. E. G. 


Transformation of Carbohydrates in Sweet Potatoss. 
Hernericu Hasseisr‘nc and Lon A. Hawkins (Chem. Zentr., 1916, 
1, 618; from J. Agric. Research, 1915, 5, 543—560).—The sugar 
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content of sweet potatoes (/pomoea batatas) remains comparatively 
low until after they have been harvested. The change of the starch 
into sugar is not particularly influenced by the temperature, but 
seems to be dependent on internal circumstances, and is apparently 
connected with the cessation of the activity of the leaves, as, if the 
stem is cut off and the supply of food material to the tubers thereby 
stopped, the starch transformation which was previously in abey- 
ance at once begins, even if the tubers are left in the ground. The 
transformation of the starch in the stored potatoes results appa- 
rently first in the production of reducing sugars, which are then 
converted into sucrose. The reaction proceeds at first rapidly at 
high temperatures, but soon becomes slower and approaches an end- 
point; at lower temperatures the change is slower, and the end- 
point alters to such an extent that a great accumulation of sugar 
can be formed. G. F. M. 


Chemical Actions in the Subsoil of the Dunes. J. VERsLUys 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 1619—1624).— 
A discussion of the changes which take place in the subsoil of the 
dunes whereby the calcium and magnesium of fresh water are 
replaced by sodium. 

Analytical data show that the content of sodium + calcium + 
magnesium in the transparent fresh water is not greater than that 
of the original fresh water. On the other hand, the ratio of sodium 
to sodium -+calcium+magnesium is not only very much greater 
than in the fresh water, but is also somewhat greater than in sea- 
water. It is suggested that the observed changes in composition are 
due to the interaction of the fresh water with substances present 


in the subsoil which are similar to the artificial] zeolites of Gans. 
H. M. D. 
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Organic Chemistry. 


Thermal Decomposition of the Propane-Butane Fraction 
from Natural Gas Condensate. J. E. Zanurmi (J. Ind. Eng. 
Chem., 1916, 8, 674—-678).—Mixtures of propane and butane are 
decomposed at high temperatures, yielding ethylene, butene, and 
lower unsaturated substances, hydrogen, and aromatic substances. 
The proportion of unsaturated substances increases to a maximum 
as the temperature rises to about 750°, and then decreases as the 
temperature increases. The proportion of hydrogen formed in- 
creases with an increase of the temperature. The formation of 
aromatic substances begins at about 750°, and is coincident with an 
increase in the rate of the production of hydrogen. The catalytic 
action of copper, iron, and nickel was investigated ; iron and nickel 
were found to prevent the formation of aromatic substances and to 
favour the decomposition of the hydrocarbons into free carbon and 
hydrogen. It was also found that the tar “fog” in the gases 
resulting from decomposition of hydrocarbons at high temperatures 
could be condensed by passing the gases between copper plates 
connected with an induction coil capable of giving a 2-inch spark. 

W. P. 8. 


Polymerisation of Ethylene. G. pe Monrmoiun (Bull. Soc. 
chim., 1916, [iv], 19, 242—247. Compare Ipatieff, A., 1911, i, 937). 
—An examination of the oily layer which collects on the surface 
of the water in the cooled receiver in Newth’s process for the pre- 
paration of ethylene (T., 1901, 79, 915). The author has prepared 
a large quantity of this oil, of which 6°2 grams are obtained for 
every 100 c.c. of alcohol used, and by means of a long series of 
fractional distillations has isolated from it the following hydro- 
carbons: diisopropyl, yy-dimethylpentane, 1 : 3- dimethyleyclo- 
hexane, 1 :4-dimethyleyclohexane, isopropyleyclohexane, a mixture 
of 1-methyl-4-<sopropyleyclohexane and decanaphthene, and a mix- 
ture of dodecanaphthene and tetradecanaphthene. The reaction 
which occurs is rather one of condensation than of polymerisation. 


Preparation of Methyl Chloride from Methane. A. Hocn- 
STETTER (D.R.-P., 292089; from J. Soc. Chem. Ind., 1916, 35, 867). 
—Methyl chloride is obtained from methane by the action of 
carbonyl! chloride at high temperatures according to the equation : 
CH,+COCIl,=CH,Cl+CO+HCl. The reaction is brought about 
by leading the gases, which should contain a slight excess of 
methane, over a catalyst capable of acting as a chlorine carrier or of 
accelerating the reaction by surface condensation. G. F. M. 


Colloidal Carbon, and the Decomposition of Organic Liquids 
by the Electric Arc. Sranistaw Tarczynski (Zeitsch. Elektrochem., 
1916, 22, 252—254).—The action of a direct current arc (110 volts, 
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8—10 amperes) on chloroform and carbon tetrachloride has been 
investigated. The arc was completely immersed in the liquid, and 
the action carried out in the way adopted for the production of 
colloidal metals (Bredig). In the case of carbon tetrachloride, quan- 
tities of carbon and chlorine separated during the reaction. After 
filtration, a brown or olive-green solution remained, which exhibited 
all the characteristics of a colloidal solution, and on warming 
deposited amorphous carbon. On fractionation, the liquid was 
shown to consist of a carbon tetrachloride solution of hexachloro- 
ethane, tetrachloroethylene, and hexachlorobenzene. In the case 
of chloroform there was the same deposition of carbon and produc- 
tion of a colloidal solution of carbon with evolution of hydrogen 
chloride. The filtered solution contained carbon tetrachloride, 
tetrachloroethylene, s-tetrachloroethane, pentachloroethane, hexa- 
chloroethane, and hexachlorobenzene. In the present experiments, 
which are to be regarded as preliminary, the quantity of hexachloro- 
benzene produced was relatively very large in comparison with the 
quantities of the other products. J. F.S. 


The Organomagnesium Derivative of a«-Dichloropentane. 
Enrique V. Zappi (Bull. Soc. chim., 1916, [iv], 19, 247—251).— 
Following the method used by Braun and Sobecki (compare A., 
1911, i, 701) for studying the magnesium derivatives formed from 
ae-dibromopentane, the author has prepared the magnesium deriv- 
ative from ae-dichloropentane, decomposed the mixture with water, 
and weighed the hydrocarbons formed. The results show that in 
the preparation of the magnesium derivative, 86°9% of the dichloro- 
pentane reacted normally, 5°9% reacted forming a chain of ten 
carbon atoms, and the remainder gave more highly condensed com- 
pounds. There was no indication of the formation of cyclopentane. 


W. G. 


Conversion of Aliphatic Nitrites into Nitro-compounds. 
PaNcHANAN Neoai and TAarincHaran CuHowpuuri (T., 1916, 109, 
701—707. Compare Neogi, T., 1914, 105, 2371).—An investiga- 
tion of the conditions under which the aliphatic nitrites can be 
converted into nitro-compounds, 

It is found that aliphatic nitrites can be partly converted into 
the corresponding nitro-compounds by passage in the form of vapour 
through a heated glass tube filled with asbestos wool. The simplest 
behaviour was observed with methyl and ethyl nitrites, which first 
showed signs of conversion at 100°, the optimum temperature being 
120—130°. At higher temperatures decomposition occurred with 
formation of the corresponding aldehyde and acid. With isopropyl 
nitrite, n-propyl nitrite, isobutyl nitrite, and isoamyl nitrite the 
same conversion into the corresponding nitro-compound was observ- 
able, although with increasing molecular weight the decomposition 
giving aldehyde and acid became more marked. The presence of 
traces of moisture appears to facilitate the conversion of the nitrite 
into the nitro-compound, but with a larger quantity of water the 
formation of the alcohol, aldehyde, and acid occurred much more 
rapidly. These results provide an explanation of the observation 
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of Gaudion (A., 1912, i, 163) that on passing a mixture of hydrogen 
and aliphatic nitrite over heated nickel powder, an amine is pro- 
duced, the change being dependent on the primary formation of 
the nitro-compound. 

Judging from the slight extent of the conversion of nitrite into 
nitro-compound at 100°, it is apparent that the production of nitro- 
compounds in the interaction of alkyl iodides and mercury or silver 
nitrites cannot be due to this cause, and the conclusion is drawn 
that in such interactions to some extent unstable intermediate pro- 
ducts are obtained, the decomposition of which yields the nitro- 
compound, whilst the direct double decomposition of the reagents 
gives the aliphatic nitrite. D. F. T. 


Trimethyl- and Triethyl-sulphonium Nitrites. CHaRLes 
Westey Appy and ALEXANDER KiLLen Macsers (T., 1916, 109, 
755—757).—In a iormer paper (T., 1915, 107, 87) the authors 
assumed the existence of colourless final additive products from 
mixing alkyl sulphides with organic nitrites. This has now been 
confirmed by the isolation of two such products. A sulphonium 
iodide was triturated with silver nitrite in the presence of a small 
quantity of water. The solution was filtered, cooled to 0°, and 
again filtered, the filtrate being further concentrated in a vacuum. 
In this way trimethyl- and triethyl-sulphonium nitrites were ob- 
tained as flat, colourless plates. The former, when heated in a 
vacuum, melted and decomposed at 92—93°, giving off methyl 
sulphide, methyl nitrite, and nitric oxide, and leaving a brown, 
syrupy residue which responded to tests for nitrates. The latter, 
when similarly heated, melted and decomposed at 95°, giving off 
ethyl sulphide, ethyl nitrite, and nitric oxide, and leaving a brown 
residue which responded to tests for nitrates. W. G. 


Auto-oxidisable Substances and Systems of Physiological 
Interest. IV. Catalytic Acceleration by Potassium Dichromate 
of Oxygen Absorption by Lecithin. Torsten THunsere (Skand, 
Arch. Physiol., 1916, 33, 228—230. Compare A., 1913, i, 1041; 
1914, i, 386).—0°0001 Molar dichromate more than doubles and 
0°001 molar more than quadruples the absorption. 

Unsaturated acids are similarly affected. The author considers 
this the reason why chromic acid is found useful in histology. 


Compounds of Quinqusvalent Molybdenum. G. A. Barbier 
(Atti BR. Accad. Lincei, 1916, [v], 25, i, 775—782)—The author 
has investigated the interaction of hydrated molybdenum pentoxide 
with formic or oxalic acid, and has discovered a series of double 
salts containing, not the radicle molybdenyl, Mo’O, but the new 
univalent radicle, Mo’O,, for which the name molybdyl is suggested. 
This radicle is analogous to the vanadium radicle, V’O,, contained 
in various compounds of vanadic acid with hydrofluoric, oxalic, and 
citric acids (compare A., 1915, i, 497), and is isomeric with the 
radicle, Mo’'O,, found in certain derivatives of molybdic anhydride, 


ee2 


i. 628 ABSTRACTS OF CHEMICAL PAPERS. 


for instance, Mo’4O,F,,2KF. The new salts now described are of 
the three types: Mo’O,X,RX ; Mo’O,.X,2RX ; and 
2Mo’O,X,3RX. 

Ammonium molybdyi formate, 2H*CO,Mo0,,3H-CO,NH,, forms 
transparent, orange-red, tabular crystals of hexagonal shape; in 
absence of formic acid, its aqueous solution deposits, slowly in the 
cold but rapidly on heating, a yellow, amorphous compound, which” 
is probably a basic salt. 

Analogous compounds which have been prepared are: potassium 
molybdyl formate, 2H-CO,MoO,,3H-CO,K, rose-red needles ; sodium 
molybdyl hexamethylenetetramine formate, 

2H-CO,Mo00,,2(H-CO,H,C,H,,N,),H*CO.Na, 
slender, red needles, and molybdyl hexamethylenetetramine formate, 
H-CO,Mo0,,(H-CO,H,C,H,.N,),3H,O,orange-yellow needles, readily 
decomposed by water. 

Quinquevalent molybdenum might be expected to be capable of 
giving oxalates richer in oxalic acid than Bailhache’s compounds 
(A., 1903, i, 66), but the author could only obtain compounds of 
the type 2R,0,Mo,0,,3C,0;,2H,O, R being either K or NH,. 

Ammonium molybdyl oxalate, (MoQ,)oC,04,2(NH,).C,0,,3H,O, 
forms shining, microscopic, cinnamon-coloured scales, and dissolves 
slowly in water with decomposition, and potassium molybdyl 
oxalate, (MoO,),C,0,,2K,C,0,,2H,O, has similar appearance and 
properties. 

According to Werner’s nomenclature, ordinary molybdeny] salts 
are oxo-molybdanates, whereas the compounds described above are 
dioxo-molybdanates, molybdyl hexamethylenetetramine formate 
having the formula | Moray 9 ) |e, C,H,.N,,3H,O. The oxalates 
(MoO,),.C,0,,2R,C,0,,2H,O evidently correspond with the type 
| Mog? R,, doubled owing to the dibasicity of oxalic acid, and 


since the water in these compounds is not eliminated at 100°, it 


O 
probably exists as hydroxyl, thus: Mo,(OH), R,. The double 
(C,0,). 
formates of the type 2H-CO,Mo0,,3H-CO.R may be formulated 
thus: 


Oo 
[ Mou u-co,), [Bs - | Mocs Co, | -* | Mound ‘CO, ae 


Fatty Oils in the Light of Mesomorphous Polymerisation. 
W. Faurion (Ber., 1916, 49, 1194—1196. Compare Kronstein, 
this vol., i, 462).—The author has frequently criticised Kronstein’s 
views (see Farben-Zeit., 1912, 1913), and now attacks his last paper 
severely. It is asserted that the different drying capacities of oils 
must be due first and foremost to their chemical constitutions. 
Particularly wood oil owes its unique properties to the fact that it 
largely contains a-eleostearic acid, and castor oil to its ricinoleic 
acid, which are peculiar to these oils, J.C. W. 


ORGANIC CHEMISTRY. i. 629 


Potassium Uranyl Oxalates. A. Conani (Compt. rend., 1916, 
163, 123—125).—A study of the system water:uranyl oxalate: 
normal potassium oxalate at 15° and 50°. The results show the 
existence of an anhydrous salt, K,(UO,)(C,O,)., not yet isolated. 
The hydrate, K,(UO,)(C,0,).,3H,O, is not formed at the ordinary 
temperature, but probably exists below 50°. There is a marked 
and immediate increase in the solubility of uranyl oxalate in 
potassium oxalate, this indicating the formation of molecular com- 
plexes, but in none of the combinations with potassium is the 
character of the uranyl radicle hidden. W. G. 


Additive Products of Oxalic Acid. A. Mapinaveitta and J, 
Sorotta (Anal. Fis. Quim., 1916, 14, 298—305).—A description 
of the additive products formed by mixing oxalic acid and certain 
phenols in ether solution. Phenol gives a compound, C,,H,,O,, 
tabular crystals, m. p. 126—127°; pecresol, a compound, C,,H,.0,, 
acicular lamine, m. p. 124°; quinol, a compound, C,H,O,, laminee, 
m. p. 216° (decomp.) ; B-naphthol, a compound, Cy.Ho 0,4. Negative 
results were obtained with thymol, eugenol, a-naphthol, catechol, 
resorcinol, orcinol, pyrogallol, salicylic acid, »hydroxybenzoic acid, 
p-hydroxybenzaldehyde, pbromophenol, o-nitrophenol, p-nitro- 
phenol, picric acid, methyl, ethyl, isobutyl, and amyl alcohols. 

A. J. W. 


Vital Oxidation of Succinic Acid. Torsten THuUNBERG 
(Skand. Arch. Physiol., 1916, 38, 223—227).—Succinates are 
oxidised by free oxygen in the presence of certain tissues, for 
example, minced muscle. The oxidation is stopped by sulphur and 
by hydrogen sulphide, but not when lead carbonate or lead oxide 
is also present. In such experiments contamination with vulcan- 
ised rubber must be avoided. G. B. 


The Configuration of Muconic Acid. Synthesis of Mucic 
Acid. Rosert Benrenp (Ber., 1916, 49, 999—1003).—Among the 
products of the oxidation of muconic acid by cold alkaline perman- 
ganate were identified formic, oxalic, mucic, racemic, but not meso- 
tartaric acid. Muconic acid is therefore constituted like fumaric 
acid, and is represented by the formula, 

HC CH 


CO,H: CH HC-CO,H’ 

Idosaccharic acid was also to be expected, and it was indeed 
identified among the products when the oxidation was performed 
by means of sodium chlorate in the presence of a little osmium 
tetroxide (Hofmann, A., 1913, ii, 609). The chief product in this 
case, however, was mucic acid, which opens up the way to a com- 
plete synthesis of the galactose group of sugars. J.C. W. 


Ester Acids of Lemon Juice. L. Wotrrum and Jon. Prnnow 
(Zeitsch. Nahr. Genussm., 1915, 30, 144—156).—Ethyl citric acid 
jethyl dihydrogen citrate] was separated from lemon juice by 
fractional extraction in a Partheil-Rose apparatus and precipita- 
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tion as its calerum salt. The same acid was prepared by boiling 
together alcohol and citric acid. The calcium, lead, and silver salts 
of the acid were obtained ; these salts were soluble with difficulty. 
The specific gravity of aqueous solutions of the acid, and its distri- 
bution-coefficients at 15° and 27° between water and ether were 
determined, as well as its rate of extraction and rate of saponifica- 
tion. Ethyl citric acid saponifies very slowly. The presence of an 
anhydride of the acid was not detected. W. P. S. 


Some Numerical Relations among the Rotatory Powers 
of the Compound Sugars. C. 8. Hupson (J. Amer. Chem. Soc., 
1916, 38, 1566—1575).—By the term “compound sugar” the 
“author distinguishes the crystalline polysaccharides from their less 
definitely characterised relatives (starch, glycogen, cellulose, pento- 
sans, etc.) and from monosaccharides. 

The numerical relationships that have been found to hold among 
the rotatory powers of the a- and 8-forms of the monosaccharides 
and their glucosidic derivatives (A., 1909, i, 135) are extended to 
several of the compound sugars. A relation is deduced by which 
it is shown that, for the sugars of the sucrose group (sucrose, 
raffinose, gentianose, stachyose) which are hydrolysed by invertase 
to yield levulose and an aldose, the molecular rotation of the aldose 
is less than that of its parent sugar by 2340 for its aform and 
19,300 for its B-form. The rotatory powers of melibiose, gentio- 
biose, and manninotriose may be calculated by this relation. 

The relation is applicable to sugars of the trehalose group and 
also to acetylated sugars. 

By means of the relation it is shown that the common dextrose 
residues of lactose and cellose probably have identical structure. 


C. S. 


Isomeric a- and £-Hexa-acetates of a-Glucoheptose. ©. 8. 
Hupson and E. Yanovsxy (J. Amer, Chem. Soc., 1916, 38, 
1575—1577).— The B-hexa-acetate, obtained by heating anhydrous 
sodium acetate, a-glucoheptose, and acetic anhydride and | repeatedly 
crystallising from 50% alcohol, has m. p. 135° and [a]? +4°8° in 
chloroform. The a-hexa-acetate was prepared by heating the 
B-isomeride with acetic anhydride and a little zinc chloride and 
repeatedly crystallising the product from ether; it has m. p. 164° 
(Fischer records 156°), and [a]? + 87°0° in chloroform. 

The difference between the molecular rotations of the two hexa- 
acetates (compare preceding abstract) is practically identical with 
that between the a- and B-penta-acetylglucoses, and there is thus 
good evidence that the two hexa-acetates constitute an a- and 
B-pair. Since a-glucoheptose is a derivative of d-glucose, its more 
dextrorotatory hexa-acetate is to be named the a-form, and the 
other, [a]? + 4°8°, the B-form. C. 8. 


Action of Light on Iodine and Starch Iodide in Aqueous 
Medium. H. Borprer (Compt. rend., 1916, 163, 205—206).— 
Solutions formed by adding either 10 drops of a 10% alcoholic 
solution of iodine to a litre of water, or 3 drops of the alcoholic 
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solution to a litre of water containing a little starch paste, are 
decolorised by exposure to sunlight for a few hours, although 
control solutions kept in the dark do not lose their colour. The 
solution containing the starch has its colour restored by the addi- 
tion of a trace of iodine. Light which has passed through yellow 
glass also causes this decoloration, and the author suggests that 
this loss of colour is due to the conversion of the iodine into hydr- 
iodic acid under the influence of the light, this being borne out by 
the fact that the solutions have an acid reaction after the loss of 
colour. W. G. 


Preparation of Derivatives of Hexamethylenetetramine. 
J. D. Rrevet (D.R.-P., 292284; from J. Soc. Chem. Ind., 1916, 
35, 867).—Hexamethylenetetramine forms an easily soluble 
non-deliquescent salt with perchloric acid, C;H,.N,,HClO,, which 
is readily converted in aqueous solution into a dibromo- or di- 
iodo-derivative. These are stable, insoluble compounds, having a 
strong antiseptic action. G. F. M. 


Synthesis of Hydroxy-bases and Homologous Cholines. 
J. von Braun (Ber., 1916, 49, 966—977).—The bromoalkyl 
benzoates described in an earlier paper (A., 1913, i, 720) have 
been applied to the preparation of compounds of the type 
R,N-[CH,],"OBz, from which the amino-alcohols, R,N-[CH,],-OH, 
and finally homologous cholines, NR,Cl-(CH,],-OH, have been 
obtained. In the case of combinations in which «=4 or 5 and 
R=CH,, it was found that the first ester tends to undergo re- 
arrangement, even during its preparation, but especially on dis- 
tillation, into the benzoate of a quaternary, cyclic base, thus: 
R,N:[CH,|,"OBz —> OBz-NR,-|CHg|,. 

y-Bromopropyl benzoate and dimethylamine are dissolved in 
benzene and heated for a few hours at 100°, when y-dimethyl- 
aminopropyl benzoate, NMe,°C,H,°OBz, is obtained in 90% yield 
as a colourless liquid, b. p. 159—160°/20 mm., which is hydrolysed 
to dimethyl-y-hydroxypropylamine. This is a mobile liquid, b. p. 
163—164°, with a very basic odour, and forms a methiodide, 
NMe,I°C,H,°OH, m. p. 195°, which may be converted into y-homo- 
choline chloride by means of silver chloride (platinichloride, m. p. 
236°; aurichloride, m. p. 193°; compare Berlin, A., 1911, i, 426). 

Diethylamine reacts less readily with y-bromopropyl benzoate. 
y-Diethylaminopropyl benzoate has b, p. 180—-181°/22 mm.; 
diethyl-y-hydroxypropylamine, OH-C,H,-NEt., has b. p. 84°/ 
20 mm., and forms a hygroscopic methiodide, m. p. 175°. 

When dimethylamine was heated with 8-bromobutyl benzoate, 
the yield of 8-dimethylaminobutyl benzoate amounted to only 
20%, the main product being the quaternary pyrrolidinium 
benzoate, C,H,NMe,*OBz, which is insoluble in acids or ether. 
Neither could the ester be distilled, for it underwent rearrange- 
ment into the same benzoate. This was converted into the platini- 
chloride, C,.H.,N.Cl,Pt, leaflets, decomp. 226—228°, which was 
synthesised for comparison from. 1-methylpyrrolidine. 

Piperidine and y-bromobutyl benzoate, however, give a high 
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yield of y-piperidinobutyl benzoate, C;H,)N-C,H,-OBz, but this is 
changed on distillation into the “ piperidylpyrrolidinium”’ benzoate, 
CH. CH"CH. N(OBz) pte Jf ot, The ester was hydrolysed to 

*<ou,-CH, <on,-6n, bis 
1-8-hydroxybutyl piperidine, OH-C,H,*-NC;H,o, a viscous liquid, b. p. 
129°/18 mm., which forms a hydrochloride, leaflets, m. p. 
160—161°; a picrate, m. p. 109°; and a methiodide, m. p. 107°. 
Two bicyclic quaternary salts (nitrogen spirans) were synthe- 
sised for comparison with the above benzoate. By heating 
together piperidine with dibromo- or di-iodo-butane, or pyrrolidine 
with dibromopentane, in the presence of 3% sodium hydroxide, 
the “ piperidylpyrrolidinium” salts were obtained ; bromide, m. p. 
230° ; iodide, needles, m. p. 178—180°; platinichloride, m. p. 228°; 
aurichloride, m. p. 255°. The latter double salts were also pre- 
pared from the above benzoate. Similarly, pyrrolidine and 
dibromo- or di-iodobutane yielded the “ dipyrrolidinium” salts, 
(C,H,).:N°X ; platinichloride, leaflets, m. p. 230°. 

e-Bromoamyl benzoate and diethylamine yield e-diethylamino- 
amyl benzoate, b. p. 201—202°/20 mm., and this gives diethyl-e- 
hydroxyamylamine as a colourless, almost odourless, viscous liquid, 
b. p. 125°/18 mm. Similarly, piperidine gives rise to ¢-piperidino- 
amyl benzoate, b. p. 226—228°/18 mm., and 1-e-hydroryamyl- 
piperidine, b. p. 150—152°/22 mm. (picrate and methiodide, m. p. 
65—70°). More tendency to form a quaternary benzoate is 
exhibited in the pyrrolidine series. e-Pyrrolidinoamyl benzoate 
changes on heating into the above “ piperidylpyrrolidinium ” 
benzoate, but the crude ester is hydrolysed successfully to 
l-e-hydroxyamyl pyrrolidine, b. p. 142—143°/19 mm. (hydro- 
chloride, m. p. 77—79°; picrate, m. p. 84°). Dimethylamine and 
bromoamyl benzoate give a 60% yield of e-dimethylaminoamyl 
benzoate, but this changes on heating into dimethylpiperidinium 
benzoate, which is characterised as the platinichloride, 

(CoH o-NMey)2Pt0l, 

needles, m. p. 210°. The crude ester, however, is converted into 
dimethyl-e-hydroxyamylamine, OH*C;H,)"NMe., b. p. 115—116°/ 
25 mm., and this yields, in turn, a methiodide, leaflets, m. p. 
134°, and a_ methochloride (‘‘pentahomocholine _ chloride’’), 
OH-[CH,];“-NMe,Cl, a white, crystalline mass which forms a 
platinichloride, pale yellow needles, m. p. 212°, and an awri- 
chloride, brownish-yellow leaflets, m. p. 147°. 

The trimethyl-y-hydroxypropylammonium base (y-homocholine) 
is much more physiologically active than choline, but the lengthen- 
ing of the chain to the above e-hydroxyamyl compound is not 


accompanied by any considerable enhancement in this respect. 
J. C. W. 


Preparation of Halogen Derivatives of Glycineamide. 
AKTIEN-GESELLSCHAFT FUR ANILINFABRICATION (D.R.-P., 292545; 
from J. Soc. Chem. Ind., 1916, 35, 868).—Compounds of the type 
NRR/R’X-CH,"CO-NH,, where R, R’, and R” are alkyl groups 
and X a halogen atom, are obtained by the action of ammonia 
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on alkyl halogentrialkylaminoacetates or of alkyl haloids on 
dialkylaminoacetamide. They are easily soluble in water and are 
less toxic than most organic ammonium compounds. G. F. M. 


Synthesis of the New Tripeptide, Glycocy amylglycylglycine, 
A. Ciementi (Atti § Accad. = 1916, [v], 25, i, 806—808. 
Compare A., 1915, i, 77; this vol., i, 91) —Guanidoglycylglycyl- 
glycine or glycocyam slglyeylglycine, 

NH:C(NH,):[NH-CH,°CO],°OH, 
prepared by the interaction of diglycylglycine with cyanamide in 
presence of ammonia, crystallises in needles, is very slightly soluble 
in water, and towards formol titration behaves as a neutral com- 
pound. T. H. P. 


Interaction of Iodine and Thioacetamide in Aqueous and 
Alcoholic Solutions. PraruttaA CHanpra Riy and Manik Lab 
Dey (T., 1916, 109, 698—701).—In the interaction of certain 
organic thio-compounds with such substances as mercuric, cupric, 
and platinic chlorides, tautomeric change is known to occur, and 
in the case of thiocarbamide iodine has also been shown to effect 
a tautomeric change (Werner, T., 1914, 105, 2159). Investigation 
now indicates that iodine exerts a similar effect with thioacet- 
amide in both aqueous and alcoholic solution, this conclusion being 
drawn from the nature of the products, viz., acetic acid, hydrogen 
iodide, ammonium iodide, and sulphur in the case of aqueous 
solutions, and ethyl acetate, ethyl iodide, ammonium iodide, and 
sulphur in the case of alcoholic solutions. These results are 
attributed to the primary change CMeS-NH, —> SH-CMe:NH, 
followed by disruption of the latter molecule under the influence 
of iodine and of the solvent; suggestions are made as to the prob- 
able mechanism of the later stages of the changes. D. F. T. 


Derivatives of 8- and y-Mercaptopropylamine [Amino- 
propyl and isvPropyl Mercaptans]. Werner Mytius (Ber., 
1916, 49, 1091—1101).—Gabriel and Colman (A., 1912, i, 529) 
found that 8-phthalimidoethylthiol could be transformed into 
the anhydride of ethylmercaptophthalamic acid, en 


CO-NH: 
C,H N-O,H,SH —> O,H 
<o ‘<Sco—s— “y 


The author has now found that the corresponding ven com- 
pounds undergo the same isomerisation. 

Potassium phthalimide was condensed with trimethylene chloro- 
bromide, and the resultant y-chloropropylphthalimide was then 
boiled with an alcoholic solution of potassium xanthate. The 
crude ester, C,;H,O,:N-C,H,°S-CS-OEt, was finally hydrolysed by 
means of fuming hydrobromic acid, when a by-product, 
C..H0,;N,8,, separated in long, triangular prisms, m. p. . 
156—157°, leaving the hydrobromide of the desired base in solu- 
tion. y-M ercaptopropylphthalamic anhydride, 


CO-NH-CH 
CH<o0—s-cH> CH. 
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itself cannot be obtained pure, for it is easily decomposed by 
water into y-phthalimidopropyl thiol and the above compound, 
m. p. 156—157°, which is apparently a further anhydride, 
2Base—H,O. The hydrobromide crystallises in four- and six- 
‘sided tablets, m. p. 216—217°; the hydrochloride forms four-sided 
prisms, m. p. 203—204°; the platinichloride consists of elongated, 
orange-red tablets, m. p. 192—193°; the picrate forms long, yellow 
needles, m. p. 159—160°; and the potassium salt and mnitroso- 
compound, yellow prisms, m. p.- 121—122° (decomp.), were also 
prepared. Unlike the salts of the corresponding ethyl com- 
pounds, these are soon decomposed by water to y-phthalimido- 
propyl thiol. 

he corresponding f-propyl compounds cannot be obtained 
readily from the xanthate, but the analogous ester with *CO- 
instead of -CS- gives good results. §-Bromopropylamine condenses 
with carbon disulphide to form mercaptomethylthiazoline; this is 
hydrolysed by boiling with hydrochloric acid to a-aminopropyl-f- 
thiol, and the base is then converted into the phthalimide. This 
is condensed with ethyl chloroformate in the presence of sodium 
méthoxide, and the B-ethylcarbonatothiolpropyl-a-phthalimide, 
C,H,0,:N-CH,"CHMe:S:-CO,Et, is isolated in the form of irregular 
plates, m. p. 111°5—112°5°. On boiling the ester with hydro- 
bromic acid and adding sodium acetate to the solution of 
the residue left on evaporation, B-mercaptopropyl phthalamic 

hydride, CH, OO ey 
anhydride, Coy <o9_-s— CH Me’ 
quadratic tablets, m. p. 131°. The base reacts acid to litmus, and 
is gradually decomposed by boiling water into a-phthalimido- 
propyl-8-thiol. The following derivatives were prepared: hydro- 
bromide, m. p. 219—220°; hydrochloride, feathery tufts, m. p. 
198°; platinichloride, orange-red, rhombic plates, m. p. 211°; 
picrate, m. p. 167°; mitroso-compound, rectangular tablets, m. p. 
145—146°; potassium salt. The N-methyl derivative, obtained by 
the action of methyl iodide, is easily decomposed by water, but the 
hydriodide, long prisms, m. p. 201—202°, and the picrate, glisten- 
ing plates, m. p. 160—161°, can be prepared. 

The above a-phthalimidopropyl-8-thiol was also methylated, and 
the methyl a-phthalimidoisopropyl sulphide, 

C,H,O,:N-CH,*CHMe:S-CHsg, 
m. p. 57—58°, was hydrolysed to methyl a-aminoisopropyl sulphide, 
SMe-CHMe-CH,°NH,, a strongly alkaline, mobile liquid, b. p. 
158°/763 mm. The following cerivatives of the base were pre- 
pared: picrate, m. p. 133—134°; methiodide, 
SMe-CHMe:CH.-NMe,I, 
m. p. 162—163°; thiocarbimide, SMe-CHMe-CH,:N:CS§, a mustard- 
oil which condensed with aniline to form the compound, 
NHPh:C8:NH:CH,*CHMe:SMe, 

m. p. 48—53°; sulphone, SO,.Me‘CHMe’CH,*NH,, b. p. 140°/ 
4 mm. (hydrochloride, m. p. 111—112°; picrate, m. p. 160—161°; 
oxalate, m. p. 181—182°). 


is obtained in long prisms or 
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The corresponding ethyl aminoisopropyl sulphide, 
SEt-CHMe-CH,°NH,, 
has b. p. 170—171°/756 mm., and forms a jpicrate, m. p. 
131—132°. J.C. W. 


Alloxantin. Torsten Taunsere (Skand. Arch. Physiol., 1916, 
33, 217—222).—Experiments on the autoxidation of dialuric acid 
lead to the conclusion that alloxantin is the alloxan salt of dialuric 
acid, a relationship expressed by Richter’s oxonium formula for 
alloxantin (A., 1911, i, 757). The author considers that his results 
have a bearing on the constitution of quinhydrones. G. B. 


Thiocyanates and Thiocarbimides. IX. Ethyl Thiocarb- 
iminoacetate. Treat B. Jonnson and E. Heaton HeEmineway 
(J. Amer. Chem. Soc., 1916, 38, 1550—1557)—Ethyl thio- 
carbiminoacetate, SCN-CH,*CO,Et, is prepared by the action of 
thiocarbonyl chloride (rather more than 1 mol.) on ethyl amino- 
acetate hydrochloride suspended in boiling toluene. The sub- 
stance, which was first prepared by Klason in 1890, is a colour- 
less oil, becoming red by keeping, b. p. 215° (decomp.) or 
112—113°/12 mm., D® 171710, mP 1°5028 (Pulfrich) and 1°5038 
(Abbe). It reacts with dry ammonia in benzene to form 2-thio- 
hydantoin and with aromatic primary amines in boiling ether to 
form ethyl arylthiohydantoates, NHAr-CS:NH-CH,°CO,Et; 
Ar=p-tolyl, needles, m. p. 96°; Ar=o-tolyl, m. p. 90°; Ar=m- 
tolyl, prismatic needles, m. p. 97°; Ar=pnitrophenyl, rosettes 
of yellow needles, m. p. 191°5°. 

Thiocarbonyl chloride does not react with glycine hydrochloride 
in boiling toluene. C. 8. 


Direct Nitration of Aliphatic Imino-compounds. I. Action 
of Absolute Nitric Acid on 3 : 5-Diketo-1-methylhexahydro- 
1 : 4diazine. J. V. Dussxy [with J. Perrers] (Ber., 1916, 49, 
1037—1040).—Franchimont and Dubsky have shown that when 
certain derivatives of iminodiacetic acid are treated with pure 
nitric acid, the hydrogen atom of the imino-group is replaced by 
the nitro-group (A., 1912, i, 752). Methyliminodiacetimide 
(3 :5-diketo-l-methylpiperazine), however, behaves differently, the 
two methylene groups being oxidised to ketone groups. 

Methyl methyliminodiacetate, NMe(CH,°CO,Me),, b. p. 
114°5—115°5°/13 mm., was prepared by the action of methyl 
sulphate on methyl iminodiacetate, and converted through the 
diamide into the imide (ibid.). This was boiled with pure nitric 
acid for a few minutes, and then the solution was left in a vacuum, 
when 2:3:5:6-tetraketo-1-methylpiperazine, decomp. 280°, crystal- 
lised out. J. C. W. 


Imino-di-isobutyronitrile. J.V. Dussxy and [Fri.] W.D. Wensink 
(Ber., 1916, 49, 1134—-1140).—The preparation and hydrolysis of 
iminodiisobutyronitrile for the purposes of the investigation of 
the action of pure nitric acid (compare preceding abstract) were 
found to be exceptionally difficult. Small quantities of a-amino- 
isobutyronitrile (Snesarev, A., 1914, i, 671) could readily be con- 
ee* 2 


i. 636 ABSTRACTS OF CHEMICAL PAPERS. 


verted into the nitrile on watch-glasses, but the scale of the opera- 
tion could not be enlarged. Hydrolysis by means of concentrated 
hydrochloric acid or barium hydroxide merely gave acetone, 
hydrogen cyanide, and a-aminoisobutyric acid, whilst 20% or con- 
centrated sulphuric acid gave an anhydride of this acid, 2:2:5:5- 
tetramethylpiperazine. The hydrogen peroxide method only gave 
a small yield of a compound of uncertain composition. Moreover, 
the nitrile differed from iminodi-aceto- and -propio-nitriles in being 
uninfluenced by pure nitric acid. 

Two convenient methods for the preparation of a-aminotso- 
butyronitrile from acetone are described, and also the best condi- 
tions for obtaining the a-iminodiisobutyronitrile, NH(CMe,°CN), 
(ibid.). 2:2:5:5-Tetramethylpiperazine crystallises in glistening 
needles, which sublime at 210°. a-Aminoisobutyric acid forms a 
hygroscopic hydrochloride and a deep violet copper salt. The 
compound, m. p. 155—162°, obtained by hydrolysing the nitrile 
with alkaline hydrogen peroxide, was apparently the expected 
diamide condensed with acetone, one of the chief products of 
hydrolysis, thus: CMe,[N(CMe,*CO-NH,)s |». J. C. W. 


Direct Nitration of Aliphatic Imino-compounds. III. 
Action of Absolute Nitric Acid on Derivatives of Imino- 
dipropionic Acid. J. V. Dunsxy [with (Frau) Sr. IzpepskKa- 
Domanska and (Fru.) W. D. Wensinx] (Ber., 1916, 49, 
1045—1060).—The preparation of aa’-iminodipropionitrile, 
NH(CHMe:’CN),, by one or two methods is described, the most 
expeditious being as follows: a _ well-cooled suspension of 
ammonium chloride in an ethereal solution of acetaldehyde is 
shaken with potassium cyanide solution, left overnight, and then 
treated successively with acetic acid, acetaldehyde, and potassium 
cyanide, when the ethereal layer is finally evaporated. The nitrile, 
m. p. 68°, forms a nitrate with dilute nitric acid, in white crystals, 
m. p. 100—103° (decomp.), and reacts with pure nitric acid to 
form nitro-aa’iminodipromonitrile, NO.*N(CHMe-CN),, in snow- 
white leaflets, m. p. 96° (the first preparation was yellow and had 
m. p. 103°). All the specimens of vhe nitrile examined yielded the 
more fusible of the two aa’-iminodipropionic acids, m. p. 235°, 
on hydrolysis (compare Ciamician and Silber, A., 1907, i, 19). 
This was purified by means of the zinc salt, NH(CHMe-CO,),Zn, 
which forms very sparingly soluble, microscopic, quadratic tablets. 
Other salts described are: ammonium hydrogen salt, small, 
glistening tablets, m. p. 230—235°; copper salt, a bluish-green 
powder; barium salt, alkaline to litmus; barium hydrogen salt, 
faintly alkaline. The acid also forms a nitrate, decomp. 140°, and 
reacts with pure nitric acid to yield nitroiminodipropionic acid, 
NO,*N(CHMe:CO,H),, which crystallises in stout needles, decomp. 
175—180°, and gives ammonium, sodium, copper, zinc, barium, and 
calcium salts. 

Dimethyl iminodipropionate, b. p. 122—124°/30 mm., was con- 
verted into the diamide, NH(CHMe-CO-NH,),., m. p. 127°, and 
this was hydrolysed to the monoamide (amic acid) (ibid.) by the 
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hydrogen peroxide method. The latter gave a small yield of the 
imide, 3:5-diketo-2:6-dimethylpiperazine (ibid.) on sublimation, 
whilst the diamide, when heated for some hours at 120—130°, 
gave this and a small amount of a compound, m. p. 207°, probably 
of the formula NH:(CHMe’CO),:N-NH,, which is insoluble in 
ethyl acetate. The imide reacts with pure nitric acid to form 
1-nitro-3 :5-diketo-2 : 6-dimethylmperazine, 
NO,*N:(CHMe:CO),:NH, 

decomp. 136—138°, and with acetic anhydride to form the 1-acetyl 
compound, m. p. 174°. J. C. W. 


Action of Mercuric Cyanide on Salts and Hster-salts of 
Thiosulphuric Acid. A. Gurmann (Ber., 1916, 49, 949—954).— 
According to Kessler (1849), the action of mercuric cyanide on 
sodium thiosulphate or the polythionates results in the formation 
of sodium sulphate, hydrogen cyanide, mercuric sulphide, and 
sulphur, but not of thiocyanates, which is opposed to the behaviour 
of potassium cyanide as determined by the author (A., 1906, i, 
149). It is now found that the result depends on the reaction of 
the solution. 

In neutral solutions, mercuric cyanide and barium thiosulphate 
react according to the equation: Hg(CN),+2BaS,0,+ H,O= 
Hg8 + BaSO,; + BaSO,+ HCN + HCNS, whilst the reaction in alka- 
line solutions is represented by 4Hg(CN),+8Na,8,0,+Na,0= 
3Hg(CNS),+NaCNS+NaCN + HgS + 7Na,SO, + Na,SO,, from 
which it appears probable that thiosulphuric acid exists in two 
tautomeric forms (compare A., 1907, i, 671). Kessler’s reaction 
takes place in acid solutions: Hg(CN),+BaS,0,+ H,O=HgS + 
2HCN + BaSO, and BaS,O, + 2HCl=BaCl, + SO,+8 + H,0. 

Mixtures of solutions of mercuric cyanide and sodium ethyl (or 
benzyl) thiosulphate soon become acid, and the reaction therefore 
follows the latter course, thus: 2NaSO,-OSEt + Hg(CN), + 2H,0O= 
2NaHSO, + 2HCN + Hg(SEt),. J. C. W. 


A Cyclic Theory of the Constitution of Metalammines 
and of Ferro- and Ferri-cyanides. Jonn ALBERT NewTon FRIEND 
(T., 1916, 109, 715—722).—After stating various objections to 
Werner’s method of formulating the complex cobaltammines, the 
author puts forward a cyclic constitution for these and other com- 
pounds (compare Friend, T., 1908, 90, 1006). The formule for 
[Co(NH3),]Cl, and [ClCo(NHs);]Cl,, for example, are written as: 

Cl Cl 


a BBies ed seis 
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According to this method of formation: (1) The dissociable 
chlorine atoms are attached directly to the cobalt atom. (2) The 
cobalt and chlorine atoms are credited with valency values that are 
strictly in accord with their known behaviour. (3) In the pent- 
ammine salt the one chlorine atom is incapable of separate disso- 
ciation, not because it is attached to the cobalt, but because it 
forms part of the ring. (4) The cobalt atom lies in the ring, from 
which it cannot escape for purely physical reasons. 

It follows that [Cl,Co(NH;),|Cl, which will contain two chlorine 
atoms in the ring, should give three isomerides, whereas only two 
are known. In the case of [Cl,Co(NHs)s;], all the chlorine atoms 
are in the ring, so that ionisation cannot take place, which is in 
accordance with the facts; however, three different isomerides 
should exist, whereas only one compound is known. 

A cyclic constitution is also given to the ferro- and ferri-cyanides 
and to Prussian-blue, the iron atom being situated within a ring 
composed of carbon and nitrogen atoms; both the iron and potass- 
ium atoms are united to nitrogen, the iron, as in the case of cobalt 
in the cobaltammines, being unable to ionise because it is within 
the ring. The formule explain the existence of isomeric potassium 
ferro- and ferri-cyanides, and also some of the known facts in con- 
nexion with Prussian-blue. x. & FF. 


The Rare Harth Cobalticyanides. C. James and P. S. WILLAND 
(J. Amer. Chem. Soc., 1916, 38, 1497—1500. Compare this vol., 
ii, 102).—Further investigation has shown that the rare earth 
cobalticyanides separate out in the form of crystals which can be 
represented by the general formula R,(CoC,N,).,.9H,O. A com- 

arison of the solubilities of the cobalticyanides in 10% hydrochloric 
acid (D™ 1°050) gave the following results, expressing the number 
of parts of each salt contained in 1000 parts of saturated solution: 
lanthanum, 10°41; cerium, 10°75; neodymium, 4°19; gadolinium, 
1°86 ; ytterbium, 0°38; yttrium, 2°78. 

Fractional crystallisation experiments show that a rapid separa- 
tion may be attained by the cobalticyanide method, and the method 
is particularly recommended for the separation of yttrium from 
erbium. - H. M. D. 


Preparation of Guanidine Sulphate. P. A. Levene and 
James K. Senror (J. Biol. Chem., 1916, 25, 623—624).—The start- 
ing material is dicyanodiamide, which is prepared from crude com- 
mercial calcium cyanamide by the method of Séll and Stutzer (A., 
1910, i, 14). About 100 grams of dicyanodiamide are mixed in a 
2-litre wide-mouthed, round-bottomed flask with 200 c.c. of 75% sul- 
phuric acid. After about two minutes the mixture becomes very hot, 
and a violent evolution of carbon dioxide occurs. When this spon- 
taneous reaction has nearly ceased, the flask is gently heated for five 
minutes at a temperature sufficient to keep a good stream of 
gas coming off, and is then allowed to cool. “At the moment 
when the contents begin to solidify, 1500 ¢.c. of 95% alcohol are 
added, and the mixture is cooled in the ice-chest overnight. The 
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ammonium sulphate which separates is filtered off and washed with 
95% alcohol. The filtrate and washings are concentrated to about 
300 c.c., and neutralised whilst hot with barium carbonate. After 
removal of the precipitated barium salts, the liquid is concentrated 
to a viscous oil, which is then poured into a litre of 95% alcohol. 
On stirring and scratching, the oil solidifies into a crystalline mass, 
which is collected and dried at 100°. The yield is about 125 
grams. H. W. B. 


Preparation of Sulpho-chlorides of the Naphthalene Series, 
FARBWERKE vorM. MeistTER, Lucius, & Brinine (D.R.-P., 292357 ; 
from J. Soc. Chem. Ind., 1916, 35, 830).—Acyl-8-naphthylamines 
on treatment with chlorosulphonic acid are converted into sulpho- 
chlorides. Acyl-a-naphthylamines, treated similarly, yield sulphonic 
acids. G. F. M. 


Triphenylmethyl. XXVI. Tautomerism of Triarylcarbinols 
M. Gompere and N. E. Van Srone (J. Amer. Chem. Soc., 1916, 
38, 1577—1606).—The paper opens with an account of the his- 
torical development of the application of the tautomeric hypo- 
thesis to the triphenylmethane derivatives, leading up to the dis- 
covery of the two desmotropic forms of »hydroxytriphenylcarbinol 
(Gomberg, A., 1913, i, 1056). The final period in the development 
has not yet been attained ; two desmotropic chlorides or sulphates 
in the solid, crystalline state have not yet been prepared. As a 
near approach to the realisation of this may be considered the fact 
that, whilst the triarylearbinyl chlorides are colourless, another 
set of analogous acid derivatives, the sulphates, are always coloured. 
A stiil nearer approach to this realisation are some of the results 
described in connexion with arylxanthenols (Gomberg and West, 
A., 1913, i, 72). 

The object of the present investigation is to extend the discovery 
of a single carbinol existing in two desmotropic forms to various 
substituted triphenylcarbinols, having in view the effects on the 
tautomeric tendency which may be brought about by various groups 
in the benzene ring. For the present have been studied only 
carbinols containing substituents in the »hydroxyphenyl group. 

The condensation of diphenylmethylene dichloride with a phenol 
(Gomberg and Jickling, this vol., i, 29) offers a very general method 
for the synthesis of p-hydroxytriphenylearbinols. o-Cresol, guaia- 
col, and o-bromo-, o-chloro, and o-nitro-phenols have been employed, 
and except in the case of the nitrophenol, a reaction analogous to 
the first step recorded by Gomberg and Jickling takes place without 
the aid of a catalyst; the various diphenoxydiphenylmethanes have 
been isolated. With guaiacol and o-cresol the reaction proceeds 
easily through the second step to the formation of the substituted 
p-hydroxytriphenylearbinols, but with the chloro- and bromo- 
phenols the reaction stops at the first step. The best method to 
obtain the desired carbinols is the reaction between o-chloro- or 
o-bromo-phenol and diphenylmethylene dichloride in carbon disul- 
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phide in the presence of anhydrous aluminium chloride. By long 
keeping or by reacting at an elevated temperature dipheny]l- 
methylene dichloride and o-cresol or guaiacol yield the tetraphenyl 
derivative. From o-nitrophenol, the desired nitrohydroxytriphenyl- 
carbinol could not be obtained even by warming, by the addition 
of a drop of sulphuric acid, or by the use of aluminium chloride 
and carbon disulphide; only when the two substances are treated 
with aluminium chloride without a solvent was the desired com- 
pound obtained. 

By brominating and chlorinating the carbinols obtained from 
o-cresol, guaiacol, and o-chloro- and o-bromo-phenols, carbinols sub- 
stituted in both ortho-positions with respect to the para-hydroxyl 
group were obtained. 

In the case of every carbinol except that obtained from o-nitro- 
phenol two distinct forms were obtained, the colourless benzenoid 
(1) and the coloured quinonoid (IT) : 


x x 
4 ./-\ 0H 
OH-CPh¥C a = CPhI won 


(I.) (II.) 


where X= Me, OMe, Br, or Cl, and X/=H, Br, or Cl. 

The colourless form is best obtained by dissolving the carbinol in 
N-alkali, precipitating with carbon dioxide, and crystallising from 
benzene, ether, or alcohol. The quinonoid form is always obtained 
by crystallising the benzenoid form from 60% to 70% acetic acid, 
heat being necessary in some cases to effect a complete change. If 
more dilute acid is used (30—40%) a mixture of the two forms is 
obtained ; if more concentrated acid is employed, the fuchsone or a 
carbinyl acetate is liable to be obtained. The change from the 
colourless to the coloured form is effected by heat, and slowly by 
light, in the absence of a solvent. 

The following are the compounds obtained: Di-o-tolylorydi- 
phenylmethane, CPh,(O°C,;H,Me),, colourless crystals, m. p. 142°; 
4 -hydroxy-3-methyltriphenylearbinol [dipheny]-6-hydroxy-m-tolyl- 
carbinol], benzenoid form, colourless crystals, m. p. 148—149°; 
quinonoid form, intense yellow crystals, m. p. 108—109° (compare 
Bistrzycki and Zurbriggen ; Bistrzycki and Herbst, A., 1904, i, 44); 
w-diphenyl-2-methylquinomethane, deep red crystals, m. p. 176° 
(compare Bistrzycki and Zurbriggen, Joc. cit.), and its acetate, 
Cy9H,,0,C,H,O,, deep red crystals, which lose acetic acid at 75°; 
diphenyl-6 : 6'-dihydroxydi -m - tolylmethane, CPh,(C;H,Me-OH),, 
colourless crystals, m. p. 190°. 

Diphenyl-5-bromo-6-hydrory-m-tolylcarbinol, Cy .H,,0.Br, benz- 
enoid form, colourless crystals, m. p. 145°, quinonoid form, red 
crystals, m. p. 138—139°; perbromide, deep red crystals; 6-bromo- 
ww-diphenyl-2-methylquinomethane, CPh,:C,H,MeBr:O, orange-red 
crystals, m. p. 202°. 

Diphenyl5-chloro-4-hydrory-m-tolylcarbinol, CoyH,;0,Cl, quin- 
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onoid form, yellow crystals, m. p. 133°; benzenoid form, colourless 
crystals, m. p. 149°; 6-chloro-ww-diphenyl-2-methylquinomethane, 
CPh,:Cg,H,MeCl:O, orange crystals, m. p. 197°, which is far more 
stable to heat than the other analogues examined. 

2: 2/-Dimethoxydiphenoxydiphenylmethane, CPh,(O-C,H,-OMe),, 
colourless crystals, m. p. 189°; 4-hydroxy-3-methoxytriphenyl- 
carbinol, Cy5H,g03, benzenoid form, colourless crystals, m. p. 159°; 
quinonoid form, brown crystals, m. p. 147° ; 2-methowy-ww-diphenyl- 
quinomethane, CPh,:C,H,(OMe):O, m. p. 183°, which is less stable 
towards heat than any other fuchsone examined, the methoxybenzo- 
quinone resulting from the decomposition has m, p. 145° (compare 
Moore, T., 1911, 99, 1045), not 140°, as stated in the literature; 
4:4!-dihydrozxy-3 : 3'-dimethoxytetraphenylmethane, 

CPh,[C,H;(OH)(OMe)|,, 
m. p. 208°, softening at 200°. 

5-Bromo -4- hydroxy -3- methoxytriphenylcarbinol, Cy 9H,,0,Br, 
benzenoid form, colourless crystals, m. p. 156°; quinonoid form, 
orange crystals, m. p. 151°; 6-bromo-2-methoxy-ww-diphenylquino- 
methane, CPhg:C,H,Br(OMe):O, dark red crystals, m. p. 232°. 

5-Chloro - 4 - hydroxy -3 -methoxytriphenylcarbinol, Cy H,70,Cl, 
quinonoid form, orange crystals, m. p. 159—161°; benzenoid form, 
colourless crystals, m. p. 166—168°; 6-chloro-2-methoxy-ww-di- 
phenylquinomethane, m. p. 227°. 

2 : 2/- Dibromodiphenoxydiphenylmethane, CPh,(O°C,H,Br),, 
crystals, m. p. 184—185°; 3-bromo-4-hydrozytriphenylcarbinol, 
C,)9H,,0.Br, benzenoid form, colourless crystals, m. p. 109°; quin- 
onoid form, orange crystals, m. p. 104°5—105°; 2-bromo-ww-di- 
phenylquinomethane, CPh,:C,H,Br-O, m. p. 140°. 

3 :5-Dibromo-4-hydroxytriphenylearbinol, C,y9H,,O.Br, benzenoid 
form, m. p. 138°; quinonoid form, red crystals, m. p. 134—136°; the 
dibromofuchsone forms orange-red crystals. 

2: 2!-Dichlorodiphenoxydiphenylmethane, CPh,(O°C,H,Cl)., m. p. 
191—192°; . 3-chloro-4-hydrozytriphenylcarbinol, C,,H,,O,Cl, benz- 
enoid form, white powder, m. p. 126°; quinonoid form, orange 
crystals, m. p. 118°; 2-chloro-ww-diphenylquinomethane, m. p. 
162—163° (acetate, deep red crystals, which lose acetic acid at 75°). 

3 :5-Dichloro-4-hydrozxytriphenylearbinol, C,g9H,,0.Cl,, benzenoid 
form, m. p. about 134°; quinonoid form, red crystals, m. p. about 
134°; the dichlorofuchsone has m. p. 217°. 

3-Nitro-4-hydroxrytriphenylcarbinol, CyH,,0,N, has been ob- 
tained only in one form, almost colourless crystals, m. p. 97—98°; 
its sodium salt is bright red, whereas those of the preceding 
carbinols are all colourless, 

The benzenoid structure ascribed to the colourless forms of the 
preceding carbinols requires no further explanation, it being in 
harmony with the generally accepted view as regards this class of 
compounds. The authors’ justification for ascribing the quinonoid 
structure to the coloured forms rests on the analogy to the triaryl 
haloids in the coloured form, the relation to the fuchsone, and 
particularly on the rate of dehydration under the influence of heat 
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as compared with that of the benzenoid form. The two forms of a 
carbinol are heated at a temperature (75°) at which the change 
from the benzenoid to the quinonoid form is slow as compared with 
the loss of water from the coloured compound, and the loss of water 
with time is noted; in all cases the loss of water by the coloured 
form is very much greater than that by the colourless form, the 
latter losing water slowly in proportion as it is being transformed 
into the quinonoid desmotrope under the influence of heat energy. 
The dehydration curves show that the benzenoid forms of the 
various carbinols differ, according to the nature of the substituent 
X (see above), in their readiness to transform into the coloured 
desmotropes. 

An attempt has been made to isolate the free radicle in the case 
of diphenyl-6-hydroxy-m-tolylearbinol. The carbinol was converted 
by N-alkali and ethyl chlorocarbonate at 0° into diphenyl-6-ethyl- 
carbonato -m -tolylearbinol, OH*CPh,*C,H,Me-O-CO,Et, crystals, 
m. p. 136°, which was converted by the usual method for the pre- 
paration of triaryl chlorides into diphenyl-6-ethylcarbonato-m-tolyl- 
carbinyl chloride, Cy,H,,0,Cl, colourless rosettes, m. p. 131—132°. 
The latter in benzene solution, by treatment with molecular silver, 
forms a lemon-yellow solution ‘which rapidly absorbs oxygen, form- 
ing a peroxide, m. p. about 161—162°. There can be no doubt, 
therefore, that. the free radicle actually exists, but all attempts to 
isolate it failed. C. 8. 


Preparation of 2: 9: 10-Trichloroanthracene. FArBwEeRKE 
vorm. Merster, Lucius, & Briinine (D.R.-P., 292356; from J. Soe. 
Chem. Ind., 1916, 35, 830).—Anthracene or 9:10-dichloroanthra- 
cene is heated in a steam-bath with sulphuryl chloride in presence 
of an indifferent solvent or diluent such as nitrobenzene. On cool- 
ing, 2:9:10-trichloroanthracene separates, and is purified by crystal- 
lisation from benzene, G. F. M. 


Some Derivatives of 2 : 6-Dinitrobenzylaniline. S. Reicn 
and M. Guazarian (Bull. Soc. chim., 1916, [iv], 19, 259—-264).— 
o-Nitrobenzylaniline when reduced with tin and hydrochloric acid 
does not give aminobenzylaniline, but phenylindazole (compare 
Paal, A., 1891, 723), and the authors now find that 2:6-dinitro- 
benzylaniline, when reduced in this way, is converted even more 
readily into an indazole derivative. 

When a freshly prepared solution of stannous chloride in hydro- 
chloric acid is added to an alcoholic solution of 2: 6-dinitrobenzy]l- 

aniline, 4-nitrophenylindazole, yellowish-green 

NO, CH crystals, m. p. 156—157° (annexed formula), is 
A\AZ\ immediately precipitated in theoretical quantity 
= SNPh in the form of its stannichloride. 

\ANIZ If the reduction is brought about by alcoholic 
N ammonium sulphide, it proceeds normally, and 

the product is 6 -nitro-2-aminobenzylaniline, 

yellow needles, m. p. 143—144°, giving a benzylidene derivative, 
red crystals, m. p. 157°, When this base is dissolved in dilute 
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hydrochloric acid and to the solution cooled to 0° 
NO, CH, the calculated quantity of sodium nitrite is gradu- 
A\/\ypp Ally added, the product is 5-nitro-3-phenyl-3 : 4-di- 
| hydro-1 :2:3-benztriazine, brownish-yellow crystals, 
\VA\7Z m. p. 153-—154° (decomp.) (annexed formula). 
N Contrary to the results obtained with o-nitro- 
benzylacetanilide by Paal and Krecke (compare A.., 
1890, 1443), but in agreement with those obtained with o-nitro- 
benzylbenzanilide by Séderbaum and Widmann (compare A., 1890, 
1258), the authors find that when 2:6-dinitrobenzylacetanilide and 
the corresponding benzanilide are reduced they give amines, no 
ring formation occurring. 
2:6-Dinitrobenzylacetanilide, m. p. 137—138°, obtained by warm- 
ing the aniline on a water-bath for two hours with excess of acetic 
anhydride, on reduction with alcoholic ammonium sulphide yields 
6-nitro-2-aminobenzylacetanilide, yellow needles, m. p. 160—161°. 
This base, when warmed with acetic anhydride, gives 6-nitro-2- 
acetylaminobenzylacetantlide, m. p. 147°. 
2 :6-Dinitrobenzylbenzanilide, m. p. 145°, is obtained by heating 
the corresponding aniline with benzoyl chloride in pyridine solu- 
tion, and on reduction it yields 6-nitro-2-aminobenzylbenzanilide, 


m. p. 134—136°. Ww. 


Derivatives of 1: 2:3 : 4Tetrahydro-@-naphthylamine. 
Ernst Waser (Ber., 1916, 49, 1202—1207).—Bamberger and 
Filehne (A., 1889, 737) found that ac-tetrahydro-8-naphthylamine 
and its N-dimethyl- and -ethyl derivatives, unlike other tetra- 
hydronaphthylamines, were physiologically active. Other deriv- 
atives of the base have now been prepared for pharmacological 
studies. 

Ethyl 1:2:3:4-tetrahydro-B-naphthylcarbamate, 

CH,°CH-NH:CO,Et 

OH On On, ; 
was obtained by mixing ethereal solutions of the base and ethyl 
chloroformate, in rosettes of needles, m. p. 82°. 1:2:3:4-T'etra- 
hydro-B-naphthylethylthiocarbamide, C,j>H,,;-NH-°CS:NHEt, formed 
four-sided prisms, m. p. 131°5°. 1:2:3:4-T'etrahydro-B-naphthyl- 
dimethylamine was prepared by converting the tetrahydro- 
naphthyltrimethylammonium iodide into the chloride and distill- 
ing this; it was found to be a colourless, mobile, fluorescent oil, 
b. p. 132°3—133°3° (corr.)/1i1 mm., which yielded a hydrochloride, 
silky leaflets, m. p. 214—215° (decomp.), and a platinichloride, 
orange-red needles, m. p. 210° (decomp.). The corresponding 
naphthylmethylamine, CyyH,,*NHMe, was obtained by the action 
of methyl sulphate in the cold, as a mobile oil, b. p. 118—119°8° 
(corr.)/9 mm., DP? 1°024, which yielded a hydrochloride, m. p. 214°, 

and a platinichloride, m. p. 228° (decomp.). 

1:4-Dihydronaphthalene was treated with a solution of hypo- 
chlorous acid with the hope of obtaining a chlorohydrin, but the 
product which remained was 2:3-dichloro-1:2:3:4-tetrahydro- 


naphthalene. This crystallised in long needles, m. p. 84—85°. 
J.C. W. 
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New Products of the Electrochemical Oxidation of Phenol. 
Fr. Ficuter and Emme Brunner (Bull. Soc. chim., 1916, [iv], 
19, 281—287).—On submitting phenol in comparatively concen- 
trated solution in dilute sulphuric acid to electrochemical oxida- 
tion, the authors have proved the presence in the oxidation pro- 
ducts of quinol, benzoquinone, and catechol (compare Fichter and 
Stocker, A., 1914, i, 946), of 4:4/-diphenol (compare Drechsel, A., 
1884, 1136; 1888, 1276), and also of 2:4/-diphenol and o-hydroxy- 
diphenyl ether, OH-C,H,-O-C,H,, together with a large amount 
of resinous substances. The diphenols are in all probability 
intermediate products ‘in the formation of benzoquinone and 
the dihydroxybenzenes, since on submitting them to similar oxida- 
tion they yield the latter products. W. G. 


Mononitrophenyl Ethers. Huron Ira Jones and Atrrep N, 
Coox (J. Amer. Chem. Soc., 1916, 38, 1534—1550).—Potassium 
phenoxide is best prepared by first fusing phenol (50 grams) and 
potassium hydroxide (35 grams, purified by alcohol) separately 
and stirring the molten hydroxide into the phenol, the product 
being gently heated, with constant stirring, until it just begins 
to form a hard ball, when it is removed to a flask, which is then 
tightly corked ; the product is pest powdered while still hot. The 
method is applicable to all phenols which do not contain a nitro- 

roup. 
. o-Nitrodiphenyl ether, prepared by heating potassium phenoxide 
and o-bromonitrobenzene without a solvent on the water-bath and 
distilling the product in a vacuum, is a golden-yellow liquid, b. p. 
195—197° (decomp.)/45 mm. (at 13 mm. boils without decomposi- 
tion), D*5 1°2539, n° 1°575. By heating with concentrated 
sulphuric acid it forms a sulphonic acid, NO,*C,H,-O-C,H,-SO,H, 
radial flakelets like hoar-frost, m. p. 90° (decomp.) (prepared from 
the cadmium salt); other salts described are those of sodium, 
potassium, calcium, strontium, barium, copper, silver, and lead. 
The sulphonyl chloride, prepared from the sodium salt and phos- 
phorus pentachloride, crystallises in needles. 0-A minodiphenyl 
ether hydrochloride, scales, m. p. 154° (decomp.), prepared by 
reducing the nitro-compound with stannous chloride, yields the 
base, crystals, decomp. 43—45°, by treatment with ammonia. Its 
diazotised solution (the diazoniwm chloride forms crystals, which 
burn but do not explode when heated) has been coupled with a 
large number of aromatic monoamines and diamines and mono- 
and poly-hydric phenols. The sulphonated aminodiphenyl ether 
has also been diazotised and coupled with amines and phenols. 
The properties of all these dyes, and also those of p-aminodiphenyl 
ether and of its sulphonic acid (see below), have been studied. 

p-Nitrodiphenyl ether, prepared in a similar manner to the 
ortho-compound, forms needles, m. p. 123°5° (previous observers 
record m. p.’s in the neighbourhood of 60°), b. p. 320° (slight 
decomp.), and forms a sulphonic acid, crystals, m. p. 132°, by heat- 
ing on the water-bath with 33% fuming sulphuric acid, the acid 
separating directly on pouring into water. 
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pAminodiphenyl ether hydrochloride is easily obtained by 
reducing the nitro-compound dissolved in alcohol with tin and 
hydrochloric acid. The base has m. p. 95°; Haeussermann and 
Teichmann give 84°, Nollau and Daniels 33—34°. 

o-Nitrodiphenyl ether and all its compounds are more soluble 
than the corresponding para-compounds and do not crystallise so 
well. pNitrodiphenyl ether and all its derivatives are more 
stable than the corresponding ortho-compounds. The ortho-ether 
is more easily sulphonated and is more difficult to reduce, and its 
amino-derivative is more easily diazotised than the para-compound. 

Dyes of the o-amino-series are more brilliant than those of the 
para-series, and tend mostly to reds and browns; a few purple 
and yellow dyes have been produced. The sulphonated dyes are 
less brilliant than the unsulphonated. 

A chronological bibliography of the phenyl ethers is appended. 

C. 8. 


Preparation of a Bromo-derivative of p-Aminopbenyl 
Salicylate. I. Apetin and S. Licntensremn-Rosensiatr (D.R.-P., 
291878; from J. Soc. Chem. Ind., 1916, 35, 867).—An a-bromo- 
isovaleryl derivative of »aminopheny] salicylate, 

OH-C,H,-CO-0-C,H,-NH-CO-C,H,Br, 
is obtained either by the action of an a-bromoisovaleryl haloid 
on paminophenyl salicylate or by the bromination of the iso- 
valeryl derivative of paminopheny] salicylate. The new substance 
is sedative, soporific, and antirheumatic. It produces a gradual 
lowering of temperature, acts as an internal disinfectant, and is 
only slightly toxic. G. F. M. 


m-Phenetidine and some of its Derivatives. Frépiric 
Reverpin and J. Loxrerex (Bull. Soc. chim., 1916, [iv], 19, 
252—259; Arch. Sci. phys. nat., 1916, [iv], 42, 47—55. Compare 
A., 1915, i, 524, 878).—When acetyl-m-phenetidide is nitrated, the 
three principal products are 6-nitroaceto-m-phenetidide, 4-nitro- 
aceto-m-phenetidide, and 4:6-dinitroaceto-m-phenetidide in 
amounts varying according to the conditions of nitration. To 
prepare the isomeric mononitro-derivatives, the aceto-m-phenetidide 
is best nitrated in acetic acid solution by running in the nitric 
acid (D 1°4) and keeping the temperature between 0—5°, and 
finally allowing it to rise to 30°. The product is poured on to 
ice, the precipitate is dried, and the isomerides separated by means 
of light petroleum. 4-Nitroaceto-m-phenetidide is readily soluble, 
and 1s finally obtained in almost colourless needles, m. p. 95°. It 
is readily hydrolysed by warming it with concentrated sulphuric 
or hydrochloric acid, giving 4-nitro-m-phenetidine, citron-yellow 
needles, m. p. 105—106°. The constitution of these two com- 
pounds is proved by the ready conversion of the phenetidide into 
4-nitroacetyl-m-aminophenol, m. p. 262—263° (compare Meldola, 
T., 1914, 105, 997). The portion of the nitration product in- 
soluble in light petroleum is recrystallised from water, giving 
6-nttroaceto-m-phenetidide, pale yellow needles, m. p. 147°, which 


rea 


i. 646 ABSTRAOTS OF CHEMIOAL PAPERS. 


on hydrolysis gives 6-nitro-m-phenetidine, white needles, m. p. 
122—123°. This base when diazotised and the product decom- 
posed yields the ethyl ether of 4-nitroresorcinol, m. p. 130—131° 
(compare Weselsky and Benedikt, A., 1881, 726). 
4:6-Dinitroaceto-m-phenetidide is best prepared by nitrating 
aceto-m-phenetidide in sulphuric acid solution with nitric acid 
(D 1°5) at a temperature of 0°, and submitting the product from 
this, when poured on to ice, to further nitration by adding it to 
nitric acid (D 1°5), the temperature of which is not allowed to 
rise above 10°. The nitro-compound finally obtained crystallises 
from acetone or benzene in almost colourless needles, m. p. 125°, 
and when boiled with concentrated hydrochloric acid yields 
4:6-dinitro-m-phenetidine, citron-yellow, felted needles, m. p. 
169—170°. If the hydrolysis is carried out in sulphuric acid the 
product is a mixture of dinitro-m-phenetidine and 4 :6-dinitro-m- 
aminophenol, m. p. 231° (compare Meldola, T., 1906, 89, 927). 
W.G 


Oxidation of Phenols with Unsaturated Side Chains by 
means of Ozone. ©. Harries and Hans Apam (Ber., 1916, 49, 
1029—1034. Compare A., 1915, i, 133).—Homovanillin methyl 
ether, the product of the reduction of eugenol methyl ether 
ozonide, has b. p. 121°/0°35 mm., D%} 1°155, n?? 154257, n,1°53905, 
m, 1°55761, and the semicarbazone has m. p. 163° and the p-nitro- 
phenylhydrazone m. p. 159°. 

Safrole ozonide yields homopiperonaldehyde, b. p. 137°/10 mm., 
D3, 1:2626, n®%* 1:55293, mn, 1°54740, ng 1°56701; semicarbazone, 
m. p. 179—180°; oxime, m. p. 115° (these constants differ con- 
siderably from those recorded by Semmler and Bartelt, A., 1908, 
i, 901). 

Chavicol methyl ether ozonide yields homoanisaldehyde, 
OMe:C,H,-CH,*CHO; b. p. 78—79°/1°5 mm., 117°5—118°/9 mm., 
D? 1°096, nP 1°53593, m, 1°53074, mg 1°54900, n, 156057; semi- 
carbazone, silky needles, m. p. 175—176°; phenylhydrazone, pale 
yellow leaflets, m. p. 95°. : 

Myristicin ozonide, C,,H»O0.,30,, and apiole  ozonide, 
C,,H,,0,,20,, could not be reduced to aldehydes. J.C. W. 


m-Tolyl Tellurium Oompounds. Kart Leperer (Ber., 1916, 
49, 1071—1076).—Tellurium dibromide was treated with mag- 
nesium m-tolyl bromide, the resultant ditelluride was heated with 
copper powder at 270°, and then di-m-tolyl telluride, Te(C,H,Me),, 
was obtained by distillation, as a pale yellow oil, b. p. 205—206°/ 
18 mm., which was purified by conversion into the dibromide and 
reduction with magnesium methyl iodide. The following di-m-tolyl- 
telluronium compounds were prepared: dichloride, (C,H,Me),TeCly, 
needles, m. p. 131—132°; dibromide, scales, m. p. 165—166°; dr- 
iodide, shimmering, golden-orange leaflets, m. p. 164° (decomp.) ; 
oride, (C;H,).TeO, m. p. 163—164° (crystallised from benzene), 
155—156° (from xylene). The telluride combined directly with 
mercuric haloids; the mercurichloride, (C,H;),Te,HgCl,, has m. p. 
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116—117°; and mercuri-bromide and -~iodide are wax-like. It also 
yielded di-m-tolylmethyltellurontwm iodide, (C;H;),TeMel, four- 
sided columns, m. p. 121—122°, from which the picrate, with 
5EtOH, m. p. 114—115°, and platinichloride, m. p. 154—155° 
(decomp.) were prepared. 

The dichloride is partly hydrolysed by boiling water to the com- 
pound, C,,H,,TeCl(OH), m. p. 87°. J.C. W. 


p-Anisyl Tellurium Compounds. Kari Leperer (Ber., 1916, 
49, 1076—1082).—It was recently suggested (this vol., 1, 208) that 
compounds supposed to be di-panisyl tellurides (Rust, Rohrbaech) 
were really methylene compounds. The true di-panisyl compounds 
have now been prepared by the author’s general method. 

Di-p-anisyl telluride, Te(C,H,-OMe)., forms pearly leaflets, m. p. 
56—57°, b. p. 237—243° /14 mm., and yields the following telluron- 
ium compounds : dichloride, four-sided columns, m. p. 183—184°; 
dibromide ; di-iodide, dark red lancets, m. p. 166—167°; oztde, 
slender needles, m. p. 190—191°. It combines directly with the 
mercuric haloids; the mercurichloride, (CsH,-OMe),Te,HgCl,, has 
m. p. 90°; the mercuribromide, m. p. 77—78°, and the mercuri- 
iodide, m. p. 63°. Di-p-anisylmethyltelluronium todide has m. p. 
108—109°, and the picrate, — C,;H,O,;Ns3, crystallises in 
slender needles, m. p. 153—154°. J.C. W. 


Action of Nitric Acid on Aromatic Tellurides. Kari 
LepERER (Ber., 1916, 49, 1082—1085).—Aromatic tellurides are 
oxidised by nitric acid (D 1°2) to the telluronium dinitrates, which 
are hydrolysed by water to the basic nitrates, usually obtainable 
as anhydrides, or even to the oxides, thus: 3TeR,+2HNO,= 
3TeR,O+ 2NO+H,0O; TeR,O+2HNO,=H,0+ TeR,(NO,).; this 
+ H,O —> OH: *TeR,* ‘NO, com> O(TeR,° NOs). 

Diphenyltelluronium dinitrate crystallises in prismatic columns, 
m. p. 160°, and the anhydro-basic nitrate, (TePh.*NO;),0, in stout 
prisms, m. p. 223—224°. Di-o-tolyltelluronium dinitrate forms 
lancets or short rods, and basic di-p-tolyltelluronium nitrate, 
OH-Te(C,H,),*NO,, has m. p. 237—238°. J.C. W. 


Steric Hindrance with Tertiary Aromatic Amines. II. 
J. von Braun (Ber., 1916, 49, 1101—1110. Compare A., 1913, i, 
1333).—Some more examples of unexpected steric influences among 
the tertiary aromatic amines and the corresponding ptert.-amino- 
benzyl alcohols are discussed. 

The author has shown that tert..amines condense with formalde- 
hyde to form the p-substituted benzyl alcohols. The yields of these 
products, when o-methyl-, chloro-, bromo-, and methoxy-dimethy]- 
anilines are heated with ten molecular proportions of formaldehyde 
for one hundred hours on the water-bath are found to be 6%, 36%, 
45%, and 60% respectively. The reactivity towards benzaldehyde, 
which is extremely small, but comparable by further production 
of the malachite-greens, is practically nil with the first two bases, 
but discernible with the others. Similarly, the reaction with 
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methyl iodide under comparative conditions gave as the yields of 
the quaternary iodides, 7°6% (m. p. 209°), 15°6% (m. p. 152°), and 
16% (m. p. 159°) for the first three, whilst o-methoxydimethyl- 
aniline reacts vigorously and completely. It might be expected that 
these influences of ortho-substituents would disappear in the case 
of the oxidation of the benzyl alcohols to acids, the alcohol group 
being extra-nuclear. It has been shown that this oxidation can 
be effected by prolonged treatment with formaldehyde (this vol., 
i, 474). Comparing the amounts of the bases recovered after 
heating them for some days with formaldehyde and hydrochloric 
acid and extracting the alkalinated liquid with ether, it is found 
that the extent of the oxidation rises from 5% to more than 36% in 
the four cases. This remarkable fact suggests, as the colour of these 
alcohols does, that the -NMe, and -CH,°OH groups mutually influ- 
ence one another in some way that our valency formule do not 
explain. 

o-Bromodimethylaniline was oxidised to m-bromo-p-dimethyl- 
aminobenzyl alcohol, NMe,*C,H,Br*CH,°OH, a yellow oil, b. p. 
190—192°, which formed a platinichloride, m. p. 160°, and a 
picrate, m. p. 175°. Dimethyl-o-anisidine yielded p-dimethylamino- 
m-methoxybenzyl alcohol, as a yellow oil, b. p. 173—175°/17 mm., 
which gave a picrate, m. p. 154°, a platinichloride, and a meth- 
iodide, m. p. 155—156°. 

The reactivity of the hydrogen in the position -6 of kairoline is 
comparable with that of the para-hydrogen atom in dimethyl- 
aniline. This has been known for some time for the action of 
nitrous acid, and was recently demonstrated for the oxidation by 
formaldehyde (this vol., i, 421). The linking of the trimethylene 
chain into a ring seemed, therefore, to have less steric influence 
than the presence of free ortho-substituents. Consequently, it was 
expected that 8-methylkairoline would be more reactive than m-2- 
dimethylxylidine, and rather like dimethyl-o-toluidine, whilst 
6-methylkairoline would be more active than m-6-dimethylxylidine 
and similar to dimethyl-ptoluidine. Strange to say, instead of 
being about as reactive as the toluidines, these kairolines are much 
more reactive. The introduction of the hydrogenated quinoline ring 
actually increases the reactivity of the nitrogen atom and of the 
hydrogen atoms in the ortho- and para-positions. This is proved 
by comparing the reactions with methyl iodide, formaldehyde, and 
benzaldehyde, as above. Again, the influence of the reduced 
quinoline ring on the stresses in the benzene ring cannot be 
explained by the usual formule. 

8-Methylkairoline was condensed with formaldehyde to the benzy!] 
alcohol, 6-hydrorymethyl-1 : 8-dimethyl-1 :2:3 :4-tetrahydroquino- 

line (6-hydroxymethyl-8-methylkairoline) 

CH, (annexed formula), b. p. 190—200°/ 

OH-CH/ \“\oH, 20 mm. 6-Methylkairoline reacted in the 
+ | l@ge? = same _way, but more quickly and thor- 
\4\/4~" 2 oughly than any tert.amine so far ex- 

Me NMe amined, to form 8-hydroxymethyl-l :6-dt- 
methyl-1 : 2: 3 : 4-tetrahydroquinoline 
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(8-hydroxymethyl-6-methylkairoline), which separated in glistening 
crystals, m. p. 60°, b. p. 182—185°/16 mm., and yielded a platinc- 
chloride, m. p. 186°, a picrate, m. p. 107°, and a methiodide, m. p. 
157°. During the preparation, some of the alcohol suffered oxida- 
tion to the corresponding acid, 6-methylkairoline-8-carboaylic acid, 
which formed a platinichloride, m. p. 211°. 

6-Chlorokairoline was prepared by reducing the chloroquinoline 
methiodide with stannous chloride, and after a tedious fractiona- 
tion from a trace of a de-chlorinated base, was obtained as a colour- 
less liquid, b. p. 158—161°/15 mm. (platinichloride and meth- 
iodide, m. p. 175°; picrate, long needles, m. p. 125°). This, again, 
reacted remarkably readily with formaldehyde, giving a 40% yield 
of 6-chloro-8-hydroxymethylkairoline, brilliant prisms, m. p. 59°, 
b. p. 205—210°/18 mm. (platinichloride, m. p. 190°; mierate, m. p. 
117°; methiodide, m. p. 160°), and a 60% yield of the corresponding 
acid. J.C. W. 


The Chloralide of Cholesterol. Apotro GonzAuez (Anal. Fis, 
Quim., 1916, 14, 276—279).—Equimolecular proportions of chloral 
and cholesterol unite to form a compound, Cy,H,,-OH,CCl,-CHO, 
m. p. 138°, |a)$ = —27°12°. A. J. W. 


The Perkin Reaction. New Method of Preparation of 
Substituted Cinnamic Acids. S. Reicn and P. Caasxke.is (Bull. 
Soc. chim., 1916, [iv], 19, 287—-290).—Taking advantage of the fact 
that toluene and its derivatives can be oxidised by chromic acid 
in sulphuric acid solution in the presence of acetic anhydride, 
giving diacetates of the corresponding substituted benzaldehydes, 
which on saponification give the aldehydes themselves (compare 
Thiele and Winter, A., 1900, i, 500), the authors submit these 
diacetates or their aldehydes to the Perkin reaction by heating 
them with sodium acetate and acetic anhydride, and thus obtain 
substituted cinnamic acids. Thus o-bromotoluene gives o-bromo- 
benzaldehyde or its diacetate, and thence o-bromocinnamic acid. 

The authors consider that Perkin’s reaction may be effected by 
two different processes: (1) In which a substance, such as sodium 
malonate, is used, containing a mobile hydrogen atom, and capable 
of reacting with an aldehyde without the aid of acetic anhydride. 
(2) In which the salt, such as sodium acetate, does not contain a 
mobile hydrogen atom, and thus requires the use of acetic anhy- 
dride. W. G. 


[1-Chloroanthraquinone-2-carboxylic Acid]. Correction. F. 
Utimann (Ber., 1916, 49, 1213. Compare this vol., i, 483).—The 
author has been informed that certain compounds described by him 
have already been described in various patents of the Badische 
Anilin- & Soda-Fabrik. J.C. W. 


Reactions of some Carboxyl Derivatives of Trimethylene 
cycloPropane]. Dororay A. Haun (J. Amer. Chem. Soc., 1916, 
8, 1517—1534).—Methyl B-anisoyl-a-phenylethylmalonate, by 
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treatment with bromine in chloroform, yields hydrogen bromide 
and an oily bromoderivative which is converted by careful treat- 
ment with methyl-alcoholic potassium hydroxide, or, better, mag- 
nesium methoxide, mainly into a substance, C,,H,O,, crystals, 
m. p. 86°, although an isomeric swbstance, m. p. 82°, was some- 
times obtained in sufficient quantity for separation. The sub- 
stance, m. p. 86°, is regarded as methyl 2-anisoyl-3-phenylcyclo- 
propane-1 :1-dicarbozylate, OMe-C,H,-CO-CH aeons —— 
gbe)o 
does not reduce potassium permanganate, is reduced quantitatively 
to methyl f-anisoyl-a-phenylethylmalonate by zinc dust and acetic 
acid, and can be hydrolysed under suitable conditions, yielding the 
potassium methyl salt, C,,)H,,O,K, colourless plates,m. p. 152°, the 
methyl hydrogen ester, Cyo>H,.0,, colourless prisms, m. p. 162°, or 
the dicarborylic acid, C\gH,.O,, crystals, m. p. 192° (dipotassiwm 
salt, C,)H,,O,K>,, colourless plates). Potassium ethyl 2-anisoyl-3- 
phenylcyclopropane-1 : 1-dicarborylate, C,,H,O,K, colourless, 
hexagonal prisms, obtained by treating ethyl §-bromo-f-anisoy]l- 
a-phenylethylmalonate with alcoholic potassium hydroxide (2 
mols.), yields by acidification the ethyl hydrogen ester, C,,H2)0,, 
colourless, hexagonal prisms, from which the dicarboxylic acid, 
m. p. 192°, can be obtained. 

When methyl 2-anisoyl-3-phenylcyclopropane-1 : 1-dicarboxylate 
is added to methyl-alcoholic magnesium methoxide and the solu- 
tion is acidified, an isomeric substance, C,,H..O,, slender needles, 
m. p. 82° (sodium derivative, yellow needles), is obtained which 
reduces potassium permanganate, and is regarded as methyl 
anisoylbenzylidenemethylmalonate, 

CHPh:C(CO-C,H,-OMe)-CH(CO,.Me),. 
This is the labile form. The stereoisomeric, stable ester, large 
prisms, m. p. 112°, is obtained by exposing to sunlight the labile 
ester dissolved in ether containing a little iodine, or by treating 
this ester or the ester, m. p. 86°, with methyl-alcoholic magnesium 
methoxide; it forms a potassiwm derivative, C,,H,,O,K, yellow 
needles. 

By hydrolysis with alcoholic potassium hydroxide and subse- 
quent acidification, the esters, m. p. 82° and 112°, yield a yellow 
oil, from which three acids have been isolated: (1) 2-anisoyl-3- 
phenyleyclopropane-1 :1-dicarboxylic acid; (2) B-anisoyl propionic 
acid, OMe-C,H,-CO-CH,°CH,°CO.H, hexagonal prisms, m. p. 147° 
(which was also synthesised from anisole, succinic anhydride, and 
aluminium chloride in the presence of carbon disulphide); and 
(3) B-anisoyl-B-benzylidenepropionic acid, 

CHPh:C(CO-C,H,-OMe)-CH,°CO,H, 
hexagonal prisms, m. p. 124°, which was also synthesised by hydro- 
lysing the condensation product of benzaldehyde and ethyl 
8-anisoylpropionate. 

When heated at about 210°, 2-anisoyl-3-phenylcyclopropane- 
Bh tcpemgeicer acid evolves carbon dioxide and yields decom- 
position products, of which four have been isolated: (1) a-benzyl- 
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_O(:CHPh)—-GO 
“SC(O,H,"OMe):O ’ 
crystals, m. p. about 173°; (2) an isomeric (stereoisomeric !) 
lactone, green crystals, m. p. about 176°; (3) B-anisoyl-8-benzyl- 
idenepropionic acid; and (4) a small quantity of an isomeric aevd, 
m. p. 124°. The two lactones were also synthesised from sodium 
f-anisoylpropionate, benzaldehyde, and acetic anhydride at 
110—115°. By crystallisation from all solvents about one-third 
of the green lactone changes into the yellow lactone. Both by 
hydrolysis yield B-anisoyl-a-benzylidenepropionie acid, 
CHPh:C(CO,H)-CH,*CO-C,H,-OMe, 
hexagonal prisms, m. p. 165°. C. S. 


idene-y-anisylcrotonolactone, CH yellow 


The Isomerism of the Oximes. VIII. Carbanilino- and 
Carbethoxy-derivatives of the Oximes and the Mechanism of 
Isomeric Change in the Oximes and their Derivatives. 
Oscar Liste Brapy and Frepertck Percy Dunn (T., 1916, 109, 
650—681; compare T., 1913, 108, 1613).—Goldschmidt and van 
Rietschoten (A., 1893, i, 707, 709) have described three isomeric 
carbanilino-m-nitrobenzaldoximes, m. p. 105°, 139°, and 75° 
respectively, the existence of which they explained by assuming 
cis-trans isomerism at the second nitrogen atom; but according 
to such a hypothesis there should be a fourth isomeride, of which, 
however, no evidence is forthcoming. As the present authors have 
observed that the o-, m-, and pcarbanilino-oxybenzaldehydes (see 
below) decompose when heated with alcohol, the question arose as 
to whether the supposed existence of a third isomeric carbanilino- 
m-nitrobenzaldoxime might not be due to the acceptance of an 
impure substance as an isomeride. Careful investigation has 
proved the justification of this doubt. Not only must the 
isomeride described as having m. p. 139° have been impure, the 
correct m. p. being 148°, but the supposed isomeride, m. p. 105°, 
is a mixture of the two other isomerides, together with a little 
diphenylearbamide and m-nitrobenzaldoxime; in accordance with 
this view, the mixture, m. p. 105°, undergoes spontaneous decom- 
position in a few days, forming the decomposition products of the 
syn-isomeride, m. p. 75°, namely, aniline, diphenylcarbamide, 
m-nitrobenzonitrile, and the corresponding  carbanilinoantt- 
aldoxime, m. p. 148°. This decomposition is typical of the 
carbanilinosynaldoximes. It was not found possible to isolate the 
carbanilino-m-nitrobenzsynaldoxime in a pure condition from the 
mixture, and the presence of this substance could only be proved 
by the formation of its decomposition products, but the presence 
of the anti-isomeride could be demonstrated by extraction with 
chloroform. The compounds m. p. 75° and 148° respectively, on 
hydrolysis with sodium hydroxide, yield a mixture of diphenyl- 
carbamide, aniline, and m-nitrobenzonitrile, and a mixture of 
aniline with m-nitrobenzantialdoxime. 

The formation of a carbanilinobenzsynaldoxime by the action 
of phenylecarbimide on an antialdoxime is especially noteworthy, 
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because Beckmann (A., 1891, 193) observed a similar rearrange- 
ment with benzantialdoxime, but wrongly attributed the result to 
the impurity of his materials. Further investigation by the 
authors has led to the discovery of such isomerisation also with 
other antialdoximes; thus the product of the interaction of pheny]l- 
carbimide and pdimethylaminobenzantialdoxime in ethereal solu- 
tion at the ordinary temperature is mainly carbanilino-p-dimethy]l- 
aminobenzsynaldoxime, m. p. 117°, with a small quantity of the 
anti-isomeride, m. p. 152°, the former isomeride undergoing con- 
version into the latter when boiled with alcohol or kept for some 
time. Also, the interaction of 3:4-dimethoxybenzantialdoxime 
and phenylcearbimide gives rise to a mixture of carbanilino-3:4- 
dimethoxybenzantialdoxime, needles, m. p. 129°, with the syn- 
isomeride, the latter undergoing decomposition into the anti-form 
rather less readily than in other cases. A re-examination of the 
behaviour of the benzaldoximes towards phenylcarbimide has 
shown that benzantialdoxime in ethereal solution gives first a 
deposit of carbanilinobenzsynaldoxime, followed by a mixture of 
this with the anti-isomeride, whilst benzsynaldoxime also yields 
carbanilinobenzsynaldoxime, the m. p. of which is 77° (Beckmann, 
loc. cit., gives 74°). Carbanilinobenzsynaldoxime is decomposed 
by boiling with alcohol, the products being aniline, dipheny]l- 
carbamide, and benzonitrile, but when recrystallised several times 
from benzene, it is converted into the anti-isomeride, m. p. 136°. 
The additional isomeride, m. p. 94°, described by Goldschmidt was 
probably a mixture of the two isomerides. 

The claim of Goldschmidt that phenylcarbimide is a valuable 
reagent for the determination of the configuration of oximes is 
thus not justified, because the action of this substance on the 
antioximes yields a certain quantity of the carbanilinosyn-deriv- 
ative, if, indeed, this is not the primary product of the reaction. 
On hydrolysis the carbanilinosyn-derivatives yield nitrile, aniline, 
and a small quantity of diphenylcarbamide, whereas their anti- 
isomerides give the antioxime, aniline, and carbon dioxide. 

o-Nitrobenzantialdoxime behaves in an exactly similar way to 
the m-nitro-compound towards phenylearbimide; the compound 
described in the literature as carbanilino-o-nitrobenzantialdoxime, 
m. p. 88°, must have been a mixture of’ the two isomerides, the 
pure compound having m. p. 117°, which agrees with the general 
rule that the carbanilinoantioximes have higher m. p.’s than the 
corresponding ortho-isomerides. 

Ethyl chlorocarbonate appears to behave in an analogous 
manner to phenylcarbimide. With pnitrobenzantialdoxime the 
first product of the reaction in alkaline solution is carbethory-p- 
nitrobenzsynaldozime, NO,*C,;H,;CH:NO-CO,Et, pale yellow 
needles, m. p. 94°, which when heated with ‘alcohol for a’ short 
time is converted into the anti-isomeride, needles, m. p. 109°. On 
hydrolysis the carbethoxy-pnitrobenzsynaldoxime gives pnitro- 
benzonitrile, but no p-nitrobenzantialdoxime, whereas the anti- 
isomeride yields no nitrile or ammonia, but only pnitrobenzanti- 
aldoxime. 
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With m-nitrobenzantialdoxime and pdimethylaminobenzanti- 
aldoxime respectively the action of ethyl chlorocarbonate in 
alkaline solution yielded only carbethoxy-m-nitrobenzantialdoxime, 
colourless lamine, m. p. 97°, and carbethozy-p-dimethylamino- 
benzantialdozime, colourless plates, m. p. 118°, the failure to 
isolate syn-derivatives probably being due to the rapidity of 
isomerisation. 

An examination of the behaviour of the benzaldoximes towards 
hydrogen chloride confirmed the results of Luxmoore (T., 1896, 
69, 183), and also revealed the existence of a third hydrochloride, 
m. p. 103°, obtained when benzsynaldoxime is treated with liquid 
hydrogen chloride. This product, on treatment with sodium 
carbonate solution yielded an oil consisting largely of benzsyn- 
aldoxime and very little of benzantialdoxime, whereas the isomeric 
hydrochloride, m. p. 105°, regarded by Luxmoore as benzanti- 
aldoxime hydrochloride, when treated with sodium carbonate 
solution gives a mixture of the two benzaldoximes in which the 
anti-compound greatly preponderates. The hydrochlorides, m. p. 
105° and 103°, are regarded respectively as the true anti- and syn- 
hydrochlorides, whilst in the compound, m. p. 63°, the addition of 
hydrogen chloride is considered to have occurred at the >C.N: 
linking. 

The three hydroxybenzaldehydes were converted by phenyl- 
carbimide into the three corresponding carbanilino-oxrybenz- 
aldehydes, NHPh°CO,°C,H,-CHO: ortho-compound, colourless 
needles, m. p. 133°; meta-compound, needles, m. p. 158—160°; and 
para-compound, needles, m. p. 136°; the last-named when heated 
with alcohol for several hours underwent decomposition, giving 
p-hydroxybenzaldehyde and diphenylearbamide. When the sodium 
derivative of p-hydroxybenzaldehyde was treated with diphenyl- 
carbamyl chloride for an hour, p-diphenylcarbamyloxybenz- 
aldehyde, NPh,*CO,*C,H,-CHO, was obtained as colourless needles, 
m. p. 100°, which slowly become blue; this aldehyde yielded an 
oxime, NPh,*CO,°C,H,CH:N-OH, needles, m. p. 140° (acetyl 
derivative, crystals, m. p. 134°). Dicarbanilino-m- and -p-orybenz- 
aldoximes, NHPh-CO,°C,H,-CH:N-CO,-NHPh, were each obtained 
by the action of phenylcarbimide on the ethereal solution of the 
corresponding oxime; the meta-compound formed prisms, m. p. 
158—160°, whilst the para-compound consisted of crystals, m. p. 
145°. By treating a solution of phydroxybenzaldoxime and two 
equivalents of sodium ethoxide in alcohol with two equivalents of 
diphenylcarbamyl chloride, diphenylcarbamyl-p-diphenylcarbamyl- 
oxybenzaldoxime, @ NPh,.*CO.*C,;H,*CH:N:CO,*NPh,, colourless 
crystals, m. p. 168, was produced. 

The authors submit to review the various reactions of the oximes 
and demonstrate that in almost every case an assumption of the 
tautomerism of the oximes is sufficient to account for the observed 
facts; the spontaneous conversion of the synoximes and some of 
their derivatives into the corresponding anti-compounds is ex- 
plained by an intermediate polymerisation into double molecules 


(compare Stewart, P., 1905, 21, 73). D. F. T, 
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Benzyl Methyl Ketone and Phenylsulphonal. Axira Oearta 
and Cxvustro Ito (J. Pharm. Chim., 1916, [vii], 14, 148—150; 
from Yakugakuzasshi, 1916, 409).—a-Phenylacetoacetonitrile, 
COMe’CHPh-CN, when dissolved in concentrated sulphuric acid 
and the solution poured into water, gives a-phenylacetoacetamide, 
COMe‘CHPh-CO-NH,, which occurs in a stable form, prisms, 
m. 131°, and an unstable form, small granular crystals, m. p. 
117—119°, the latter readily passing into the former by heating 
it at 119° or recrystallising it. The amide when boiled with 15% 
sulphuric acid loses ammonia and carbon dioxide, and is converted 
into benzyl methyl ketone. When this ketone is condensed with 
ethyl mercaptan under the influence of hydrogen chloride the pro- 
duct is benzylmethylketoethylmercaptol, a yellow liquid, b. p. 
250—254°, which when oxidised with a 5% solution of potassium 
permanganate gives phenylsulphonal, CH,Ph-CMe(SO,Et)., colour- 
less, odourless, insipid prisms, m. p. 125°5°. W. G. 


Condetsation of Aldehydes with Ketones. [I. Alde- 
hydes with Methyl Hthyl Ketone. Hvuen Ryan and ANNIE 
Devine (Proc. Roy. Irish Acad., 1916, 32, 41, 208—216).—In 
1902 Harries and Miiller showed that methyl ethyl ketone con- 
denses with benzaldehyde in the presence of alkali to form the 
a-benzylidene derivative, CHPh:CH*COEt (previously prepared 
and described by Levinstein as the y-derivative), and in the 
presence of hydrochloric acid to form the y-benzylidene deriv- 
ative, COMe*CMe:CHPh; also that the a-derivative condenses fur- 
ther with benzaldehyde to form a pyrone derivative, C,gH,,O,, m. p. 
68°5° (oxime, m. p. 195—196°). On repeating the experiments of 
Harries and Miiller the authors obtained the a-benzylidene deriv- 
ative (styryl ethyl ketone) from benzaldehyde and methyl ethyl 
ketone in the presence of dilute aqueous sodium hydroxide, but 
by the continued action of benzaldehyde they obtained, not the 
substance, m. p. 68°5°, but an isomeric substance, C,H, sO, (or 
possibly the same substance in a purer form), m. p. 81—83°, which 
formed an oxime, m. p. 195—196°, phenylhydrazone, m. p. 134°, and 
semicarbazone, m. p. 195—198°. This substance is regarded as an 
unsaturated ketone rather than as a pyrone derivative, because it 
develops an orange coloration with concentrated sulphuric acid. 
When it, or styryl ethyl ketone, or methyl ethyl ketone is treated 
with benzaldehyde and alcoholic hydrogen chloride, a substance, 
C,;H 0, short, rectangular prisms, m. p. 156°, is obtained 
(dibromide, C,;H,,OBr,, rectangular prisms, m. p. 145° [decomp.]), 
the structure of which has not yet been elucidated. With the 
same condensing agent styryl ethyl ketone yields analogous com- 
pounds, C.,H,,0, colourless crystals, m. p. 173°, and C,7H,,O,;, 
yellow, hexagonal plates, m. p. 191°, with anisaldehyde and 
with piperonal respectively. 

Methyl ethyl ketone and piperonal in the presence of alcoholic 
hydrogen chloride condense to form a blue solid (? oxonium salt), 
which yields by treatment with alkali a substance, C..H,,0,, 
colourless, rectangular prisms, m. p. 212°. C. S. 
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Transformation of Nopinons. Enrico Rimini (Gazzetta, 1916, 
46, ii, 119—121).—The transformation which certain bicyclic 
ketones undergo when treated with sulphuric acid is, apart from 
varying yields, the same with the hot dilute acid as with the cold 
concentrated acid. When boiled with dilute sulphuric acid, 
nopinone gives 1-isopropyl-A®-cyclohexen-4-one alone, whilst the 
action of the cold concentrated acid gives, in addition, 1-sopropyl- 
idene-4-cyclohexanone. T. H. P. 


Benzoylphenylethylene Oxide. Postscript. Oskar WipMAN 
(Ber., 1916, 49, 1023. Compare this vol., i, 406).—In reviewing 
the chemistry of the isomerides of dibenzoylmethane, the author 
overlooked the fact that Ruhemann and Watson (T., 1904, 85, 
456) had shown that Léwenheim’s supposed dibenzoylmethane was 
really ethoxybenzylideneacetophenone. The diketone, as such, is 
still unknown. J. C. W. 


Oonfiguration of Certain Glyoximes. <A. AnceELi (diti. ZR. 
Accad. Lincei, 1916, [|v], 25, ii, 7—15).—The author discusses the 
different configurations which have been ascribed to peroxides of 
the glyoximes. Contrary to the statement of Wieland and Semper 
(A., 1908, i, 108), he finds that these peroxides react readily with 
Grignard’s reagent, in either ethereal or benzene solution. With 
piperylmethylglyoxime peroxide and magnesium phenyl bromide 


the products of the reaction consist principally of piperonylonitrile, 
acetophenone, and a new ketone which resembles benzophenone and 
is undoubtedly of the form CH,O,:C,H;-COPh. The water result- 
ing from the treatment of the product with ice gives Konovalov’s 
reaction for nitro-derivatives, and appears to contain the salt of a 
nitronic acid, CMePh:NO-OH, which would be readily decompos- 
able by acid, yielding partly the isomeric nitro-derivative and partly 
the isomeric green nitroso-alcohol, OH-CMePh-NO, this in its turn 
giving acetophenone. The new ketone (vide supra) probably arises 
from the piperonylonitrile by further action of the magnesium 
phenyl bromide, Blaise having shown that nitriles readily yield 
ketonic compounds under such treatment. 

These results are not in agreement with the views of Wieland 
and Semper (oc. cit.) on the structure of the peroxides, but support 
the formule attributed to these compounds by Green and Rowe 
(T., 1913, 108, 897). | 

To benzildioxime, which is obtainable by reduction of its per- 
oxide, Beckmann (A., 1893, i, 474) ascribed the configuration 
ee hee since it yields benzoylphenylearbamide 

N-OH N-OH’ 
NHPh:CO-NHBz, when treated with phosphorus pentachloride. 
The latter is, however, a very energetic reagent and, further, 
chlorinated products are probably formed as intermediate pro- 
ducts in this reaction, and these may have structures different from 
that of the starting product. If Beckihann’s transposition is to 
be employed to determine the configurations of the glyoximes, the 
manner in which this transposition proceeds must first be definitely 
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established, since the study of ethylenic compounds shows that 
intramolecular reactions in the cis-position are not always preferred. 
Diacetyldioxime undoubtedly has the configuration, 
Me-C—— C-Me 

tt | 

NOH HON ° 
and dibenzoylglyoxime, ” ft OH H od ” and the other oxime, 
Me i ne mi ™ prepared by the author (compare 
A., 1893, i, 310, 355), exhibit such a marked tendency to lose a 
molecule of water that distillation of their solutions is sufficient to 
transform them into the corresponding anhydrides; the above 
structures are therefore the only ones which can reasonably be 
ascribed to them. Further, the author finds that these oximes 
are able to furnish complex salts analogous to those discovered by 
Tschugaev, and for this to occur the dioximes must contain vicinal 
hydroxyl groups. T. H. P. 


Diketones Derived from Diacetylresorcinol Dimethyl Ether. 
JoserH AucGar (Proc. Roy. Irish Acad., 1916, 38, [B], 86-—90).— 
The method of preparing diflavone by condensing diacetylresorcinol 
dimethyl ether (4:6-diacetyl-1 :3-dimethoxybenzene) with methyl 
benzoate in the presence of sodium at 120° (Ryan and O’Neill, A., 
1915, i, 707) has been utilised in preparing 4: 6-dianisoylacetyl-1 : 3- 
dimethoxybenzene, CsH,(OMe),(CO*CH,*CO-C,H,-OMe),, pale yel- 
low prisms, m. p. 232—234°, from methyl anisate, 4 : 6-di-w-phenyl- 
acetoacetyl-1 : 3-dimethorybenzene, 

C,H,(OMe),(CO-CH,*CO-CH,Ph),, 

colourless needles, m. p. 131—132°, from phenylacetic ester, 4 : 6-di- 
acetoacetyl-1 :3-dimethorybenzene, C\gH,,0,, colourless prisms, m. p. 
116—118°, from acetic ester, and ethyl 4 :6-dimethozxyisophthaloyl- 
dipyruvate, CsH,(OMe),(CO-CH,*CO-CO,Et),, yellow needles, m. p. 
186—188°, from ethyl oxalate; the corresponding methyl ester, 
C,,H,0, bright yellow needles, has m. p. 205—206°. Attempts to 
prepare dichromones from the third and the fourth compounds 
were unsuccessful, C. 8. 


Unsaturated f8-Diketones. III. Huenu Ryan and GERALDINE 
Piunxett (Proc. Roy. Irish Acad., 1916, 32, [B], 199—207. Com- 
pare Ryan and Dunlea, A., 1913, i, 1067; Ryan and Algar, ibid., 
1, 1068).—3 :4-Dimethoxystyryl methyl ketone, 

C,;H;(OMe),.*CH:CH-COMe, 
almost colourless prisms, m. p. 85—86°, prepared by keeping for 
twelve hours a mixture of veratraldehyde, aqueous acetone, and 
25% sodium hydroxide or by methylating ferulic methyl ketone, is 
warmed with methyi oxalate and sodium, whereby, after decom- 
posing the resulting sodium derivative, methyl ay-diketo-e-3 : 4-di- 
methoxy phenyl-A’-hexenoate, 
C,H;(OMe),*CH:CH-CO-CH,-CO-CO,Me, 

orange-yellow plates, m. p. 121—122°, is obtained. This reacts 
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with hydroxylamine hydrochloride in boiling alcohol to form ethyl 
3-dimethoxystyrylisooxazole-5-carboxylate, 


C,H,(OMe),-CH:CH-C<ES0-00,Et, 


colourless prisms, m. p. 135—137°, the methyl ester having been 
converted into an ethyl ester. ay-Diketo-e-3 :4-dimethoxyphenyl- 
A’-hexenoic (3:4-dimethoxycinnamoylpyruvic) acid forms orange- 
red prisms, m. p. 185°. Its methyl ester in cold alcohol condenses 
with aqueous benzenediazonium chloride in the presence of sodium 
acetate to form methyl B-benzeneazo-ay-diketo-e-3 : 4-dimethoxy- 
phenyl-A®-hexenoate, 
C,H,(OMe).*CH:CH-CO-CH(N:NPh)-CO-CO,Me, 

orange needles, m. p. 105—107°, which is soluble in dilute aqueous 
potassium hydroxide. 

3:4-Methylenedioxystyryl methyl ketone and methyl oxalate 
heated with sodium yield methyl ay-diketo-e-3 :4-methylenediozy- 
phenyl-A*-hexenoate, C,,H,.O,, yellow plates, m. p. 174°. The free 
acid crystallises in orange-red needles, m. p. about 185° (decomp.). 

The shades produced on mordanted wool by the unsaturated 
diketones described above and previously (/oc. cit.) are compared 
with those produced by turmeric. C 


Stereochemistry of Quinone Oximes. VIII. Constitution 
of the Chlorotoluquinone Oximes prepared by Oliveri- 
Tortorici from o- and m-Cresol. F. Kenrmann [with St. Hemper]) 
(Ber., 1916, 49, 1211—1213).—Nitroso-o- and -m-cresols were found 
to combine with chlorine to form dichlorides, from which alcohol 
eliminated the elements of hydrogen chloride (A., 1898, i, 303). 
The position of the remaining chlorine atom in each case was left 
undecided. The question has now been answered by reducing the 
compounds to the chloroaminocresols and oxidising these again to 
the known chlorotoluquinones (compare this vol., i, 210). It appears 
that the compound, m. p. 158—159°, derived from o-cresol is 
3-chloro-2 :5-toluquinone-5-oxime, and the “ chloronitrosocresol”’ 
from m-cresol, m. p. 147—148°, is 4-chloro-2 : 5-toluquinone-2-oxime. 

J.C. W. 

Preparation of 5-Nitro-l-alkylaminoanthraquinones. Farr- 
WERKE vorM. Meister, Lucius, & Brtnine (D.R.-P. 292395; from 
J. Soc. Chem. Ind., 1916, 35, 830).—5-Nitro-l-alkylaminoanthra- 
quinones are obtained by nitrating a--acidylalkylaminoanthra- 


quinones. G. F. M. 
Preparation of Anthraquinone a-Mercaptans and Di- 
sulphides. FARBWERKE voRM. Meister, Lucius, & Brinine 


(D.R.-P., 292457; from J. Soe. Chem. Ind., 1916, 35, 830).—An- 
thraquinone a-mercaptans and disulphides are obtained by the 
reduction of anthraquinone a-sulphochlorides or the corresponding 
sulphinie acids with hyposulphites. G. F. M. 


Preparation of Thiocarbamides of the Anthraquinone Series. 
CHEMISCHE FaBprik GRIESHEIM-ELEKTRON (D.R.-P., 291984; from 
J. Soc. Chem. Ind., 1916, 35, 830).—Thiocarbamides of the anthra- 
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quinone series are prepared by heating 2-aminoanthraquinone or 
its ring substitution products with an alkali xanthate in an organic 


solvent of high boiling point, G. F. M. 


Hydrochloride and Hydrobromide of d-Pinene. /-Camphene 
(Austracamphene). D. E. Tsakatoros and B, PapaconsTaNTINOU 
(J. Pharm. Chim., 1916, 14, 97—103).—According to Wallach, 
levo-rotatory essence of turpentine yields the /-hydrochloride and 
hydrobromide of pinene, whereas the dextro-rotatory essence gives 
inactive preparations. Essence of Grecian turpentine is almost 
pure d-pinene, and from samples with b. p. 155—156°/760 mm. the 
authors have now prepared the d-hydrochloride and hydrobromide 
of pinene. 

The d-hydrochloride has m. p. 127°1° (Raoult’s apparatus), b. p. 
207°/750 mm., [a]f +33°19°; the d-hydrobromide has m. p. 80°, 
[a]? +31°31°, and decomposes before boiling. 

By the action of potassium phenoxide on the above hydrochloride 
the authors have also prepared d-camphene, m. p. 42°7°, b. p. 
157°6°/745 mm., [a]¥ + 84°05°. J.C. W. 


Oxidation of Limonene by Ozone. C. Harries and Hans 
Ava (Ber., 1916, 49, 1034—1036).—Limonene diozonide yields on 
oxidation with chromic acid and glacial acetic acid, d-diacetyl- 
valerie acid, a viscous syrup, which suffers loss of water and conse- 
quent ring formation, when warmed with dilute alkali hydroxide 
or when treated with methyl-alcoholic hydrogen chloride. The ester 
of the anhydride, either I or II, forms a semicarbazone, glistening 


CMe CO 
H,0/ Sou H,0/ oH 
H.c\ co HC )oMe 
UH-CH,-CO,Me CH-CH,-CO,Me 
(I.) (IL) 


leaflets, m. p. 173—174°, a phenylhydrazone, golden-yellow leaflets, 
m. p. 135° (decomp.), and a p-nitrophenylhydrazone, yellowish- 
brown needles, m. p. 173°. The ozonide can also be converted into 
the same acid by heating with -potassium hydroxide, but in this 
case a volatile neutral oil is also formed. J. C. W. 


Volatile Oil of Calycanthus Occidentalis. Cuarizs C, 
Scauione (J. Ind. Eng. Chem., 1916, 8, 729—731).—The spice bush, 
Calycanthus occidentalis or Butneria occidentalis, grows in Northern 
California and Southern Oregon. The leaves and twigs of the 
shrub yield about 0°27% of volatile oil, which has D* 0°9295, 
{a],, + 7°46°, np 1°4713, saponification number, 54°3, acetyl number, 
33°5. The oil has a greenish-yellow colour, a bitter taste, and a 
camphoraceous odour: it is soluble in all proportions in 90% alcohol 
and in 16 vols. of 70% alcohol (by vol.). The composition of the 
oil is: d- and /-pinene, 8°30% ; cineol, 60°32% ; borneol, 9°21% ; linalyl 
acetate, 18°99% ; small quantities of camphor, methy] salicylate, and 
sesquiterpene alcohols are also present. W. P. 8. 
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The Essential Oil of Cinnamomum Oliveri (Bail.) or 
Brisbane Sassafras. Gzorce Watson Harareaves (T., 1916, 109, 
751—154).—'Lhe bark and leaves of the Camnamomum Oliveri were 
separately distilled in a current of steam, and the resulting oils 
were separated into their respective constituents by fractional dis- 
tillation. ‘Ihe oil from the bark consisted of pinene (12—15%), 
d-camphor (18-—20%), satrole (25—27%), and eugeny! methyl ether 
(40—49%). The oil trom the leaves contains a mixture of terpenes 
(25%), consisting mainly of pinene with a trace of phellanarene, 
d-camphor (60%), and phenols and other substances (15%). ‘These 
results differ widely from those obtained by Smith (compare Baker, 
Proc. Linn. Soc. N.S.W., 1897, ii, 275), but the figures for the 
bark oil are in moderate agreement with those obtained by Scott 
(T., 1912, 101, 1612) for the oil from the leaves of Athenosperma 
moschatum (Australian sassafras, native of Victoria). W. G. 


The Vulcanisation of Caoutchouc and the Possibility of its 
Regeneration from “ Vuicanisates.” I. C. Harrizs (Ber., 1916, 
49, 1196—1201).—Between the purely chemical theories and the 
colloid-chemical views of the vulcanisation of caoutchouc, there are 
important compromises. It is known that about 2—4% of the 
sulphur in a vulcanite is very firmly fixed, so that Axelrod, Alex- 
ander, and Hinrichsen and Kindscher (1910) have regarded this 
part at least as chemically combined. With the advantageous co- 
operation of technical experts, the author is able to throw some 
new light on the problem. 

Hinrichsen and Kindscher performed their experiments with 
sulphur chloride on so-called “ purified ” caoutchouc, and it is now 
recognised that although this is chemically comparable with natural 
caoutchouc, it has acquired quite different colloidal properties by 
the process of reprecipitation. The difference needs to be empha- 
sised. The ordinary hot vulcanisation, as adapted to the prepara- 
tion of rubber tyres, has been investigated more closely. It is recog- 
nised that there is a primary vulcanisation and an after-vulcanisa- 
tion, which can be catalysed by means of lead oxide (Seidl, 1911). 
The first process is now shown to be purely an adsorption pheno- 
menon, for the sulphur can be completely extracted from a speci- 
men of freshly treated natural caoutchouc, and it does not enter 
into the constitution of the hydrochloride. The hydrochloride 
obtained from a rubber that has undergone after-vulcanisation, 
however, does contain sulphur. Natural caoutchouc is to be re- 
garded as a metastable substance which changes into a stable form, 
the vulcanisate, on vulcanisation. Consequently, other substances 
than sulphur should bring about this process. The change is not 
entirely a colloidal one, for the hydrochlorides of natural caout- 
chouc and of a desulphurised vulcanisate are different, and the 
latter reacts much more slowly with ozone and is less soluble in 
carbon disulphide. Moreover, the vulcanisate cannot be vulcanised 
again by the hot treatment; at least, the product is never again 
so elastic. Only the metastable, natural caoutchouc has the neces- 
sary colloidal characteristics (‘‘emulsoid ” form) for the production 
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of a really good rubber, and the great problem of the regeneration 
of caoutchouc is not the extraction of the sulphur, but the revival 
of the original colloidal properties. Even the amount of sulphur 
which is so firmly fixed during the after-vulcanisation is not of great 
importance, for it can scarcely be chemically combined (3% would 
be about 1 atom to a molecule of C,;Hy09). J.C. W. 


Synthesis of a Chlorophyll Pigment by Albert and Alex- 
andre Mary. TuimistrocLe Jona (Mon. Scv., 1916, [v], 6, i, 
149—150).—-A destructive criticism of A. & A. Marys’ claim to 
have synthesised crystalline chlorophyll (A., 1915, i, 979). The 
authors’ methods and arguments are condemned as inadequate, and 
surprise is expressed that if they have obtained chlorophyll so 
easily by a simple reaction, they have not submitted the sub- 
stance to examination by the well-known methods of organic 
analysis. C. S. 


Residual Affinities of Benzopyrones. II. Double Com- 
pounds of 2 : 3-vimethyl-4-thiocnromone [2 : 3-Dimethyl-y- 
benzthiopyran}. H. Simonis and Atrrep Euias (Ber., 1916, 49, 
1116—1125. Compare this vol., i, 62)——Most chemists have re- 
garded the salts otf benzo-y-pyrones as oxonium salts, but Gomberg 
and Cone (A., 1910, i, 872) expressed the opinion that they are not 
true salts, but that the addition of the acid molecule takes place 
at the carbonyl group. The present study of a benzthiopyran is a 
further contribution to this problem. 2:3-Dimethyl-y-benzthio- 
pyran (A., 1914, i, 712) gives a large number of compounds with 
metallic salts, but it differs considerably from the corresponding 
benzopyrone in forming no salts with the halogen hydracids. It 
dissolves with difficulty in concentrated hydrochloric acid and is 
not decomposed by this acid even when heated in a sealed tube at 
100°. Even the metallic compounds precipitated from hydro- 
chloric acid solution are mostly free from this acid (unlike the 
benzopyrone salts), but the compounds with uranyl and ferric 
chlorides contain combined acid. It is presumed that in the 
latter cases internal rearrangement has taken place, which is also 
connected apparently with unusual intensity in the colours of the 
salts. 

Mercuric chloride gives in a hydrochloric acid solution the com- 
pound (C,,H,,OS8),,HgCl,, golden tablets, which changes into the 
green compound C,,H,,OS,HgCl, (loc. cit.), when digested with 
absolute alcohol, ether, or chloroform, and the latter reverts to the 
former compound on boiling with hydrochloric acid. The com- 
pound B,,Cu,Cl,, m. p. 204°, is like graphite; the compound 
B,,PtCl,, is very dark brown; the compound (Bil,),.B forms small, 
carmine-red needles, m. p. 192°; the compound B,AuCl,, obtained 
from ethereal solutions, is almost black and has m. p. 76° (decomp.) ; 
the pale brown compound, Bs,2AuCl,, m. p. 120—130°, is formed 
in acid solutions; the compound B,,UO,Cl,,2HCI, m. p. 118°, is 
pink ; the compound B,FeCl,,HC!1 is pale green, and loses the acid 
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and becomes dark blue when exposed to the air or kept at 80°. 
Precipitates were obtained with several other metallic salts. 

A double compound with aniline, B,,NH,Ph, is also readily 
obtained -in pale red needles, m. p. 92°, which are quickly decom- 
posed by cold water. J.C. W. 


Some Xanthone Derivatives and Xanthone Colouring 
Matters. SurenpraANATH Duar (T., 1916, 109, 744—750).— 
Certain bromo- and nitro-derivatives of xanthone have been pre- 
pared, and from these some anilino-derivatives and azo-dyes have 
been obtained, but their dyeing properties are of no special interest. 

Bromoxanthone (compare Graebe, A., 1890, 504) is best prepared 
by heating xanthone and the calculated quantity of bromine with 
a trace of iodine in the least possible amount of nitrobenzene at 
80—110° and finally at 180°. Dibromoxanthone (compare Perkin, 
T., 1883, 48, 1870) can be obtained in theoretical yield by a similar 
modified method. 

Tetrabromoranthone is prepared either by heating xanthone 
(1 mol.) with bromine (4 mols.) and a trace of iodine in a sealed 
tube at 200—275° for six hours, or by heating either a- or B-di- 
nitroxanthone with bromine (2—4 mols.) in a sealed tube at 
275——290° for eight hours. It crystallises in white needles, m. p. 
298°. 

Hezxabromozranthone, C,,H,0,Bry, golden-yellow needles, m. p. 
308°, is obtained by heating xanthone in a sealed tube at 275° 
for twelve hours with a large excess of bromine ‘and a trace of 
iodine. 

The author has slightly modified Perkin’s method (Joc. cit.) for 
preparing a- and £-dinitroxanthones, thereby readily obtaining 
them in a pure state. 

On adding bromoxanthone to a mixture of three parts of nitric 
acid (D 1°4) and 1°5 parts of concentrated sulphuric acid, bromo- 
dinitroxanthone, pale yellow needles, m. p. 235°, crystallised out 
after a few hours. From the filtrate and washings a much bigger 
yield of bromotrinitroranthone, C,,H,O.(NO.),Br, rhombohedral, 
yellow plates, m. p. 262—265°, was obtained. 

Dibromoxanthone (i part) was dissolved by boiling in 30 parts 
of nitric acid (D 1°48) and 15 parts of concentrated sulphuric acid, 
and, on cooling, dibromodinitroranthone, C,.H,O,Br.(NO,), was 
deposited in colourless needles, m. p. 235—237°. 

Tetrabromoxanthone, when boiled for half-an-hour in twice the 
above amount of a similar acid mixture, was converted into tetra 
hromodinitrozanthone, C,,H,0,(NO.).Br,, rectangular plates, m. p 
300°. Attempts to prepare a nitro-derivative from hexabromo- 
xanthone were not successful. 

8-Dinitroxanthone, when reduced by alcoholic ammonium sul- 
phide, yielded B-nitroaminoranthone, NO.*C,.H,O.*NHb, _ fine, 
vellow needles, m. p. 265°. giving an acetyl derivative, m. p. above 
300°. The base, when diazotised and coupled with 6-napvhthol, 
yielded B-nitroranthoneazo-B-naphthol, NO.*C,,H,O.*No*C,,H..OH, 


an amorphous product, m. p. above 300°, which gave orange shades 
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on chrome-mordanted wool. When diazotised and coupled with 
1:5-dihydroxynaphthalene the base yielded B-nitroxanthoneazo- 
1 :5-dihydroxynaphthalene, NO,*C,,;HgO.°No°C,,)H;(OH)s, a dark 
red precipitate, m. p. above 300°, which dyed chrome-mordanted 
wool in brown shades. 

a-Dinitroxanthone, when reduced by alcoholic ammonium sul- 
phide, gave a-nitroaminozxanthone, yellow needles, m. p. 204—206°, 
giving an acetyl derivative, pale yellow needles, m. p. above 300°, 
and a-nitrozanthoneazophenol, NO,°C,,H,0,"No°C,H,-OH, a dark 
brown precipitate, m. p. above 300°, which dyed chrome-mordanted 
wool in yellowish-brown shades. 

Dibromoxanthone heated with ten times its weight of aniline 
and a trace of copper powder gave a blue, crystalline compound, 
m. p. 216—218°, which was not characterised. Tetrabromoxan- 
thone, when boiled with ten times its weight of aniline and a trace 
of copper powder for two hours, yielded dibromodianilinoxanthone, 
C,,H,O,Br.(NHPh)., a bluish-black precipitate, m. p. 140—145°, 
which gave blue shades on chrome-mordanted wool. Hexabromo- 
xanthone, when heated with fifteen times its weight of aniline and 
a trace of copper, yielded hevra-anilinoranthone, C,,H,O.(NHPh),, 
m. p. 180—183°, giving deep blue shades on chrome-mordanted wool. 
a-Dinitroxanthone, when similarlv treated with aniline, yielded 
phenyliminodinitrozanthone, C,,H,O(NO,)o:NPh, a _ violet-blue 
powder, m. p. 170—175°, which gave pale violet shades on tannin- 
mordanted cotton. 

Various attempts made to prepare vat dyes were ee 

W. G. 


The Diflavone Group. III. Derivatives of Dicoumaranone 
and of Diflavanone. Huan Ryan and Josepn Axaar (Proc. Roy. 
Trish Acad., 1916, 32, [B], 185—192. Compare A., 1915, i, 707, 
1701).—In connexion with the relation between the colours of 
members of the diflavone and the monoflavone groups it is 
desirable to examine derivatives of diflavone which contain auxo- 
chromes. 

4 :6-Di-p-methoxycinnamoyl-1 : 3-dimethoxybenzene, 

C,H,(OMe),(CO-CH:CH:C,H,OMe),, 
pale yellow needles, m. p. 204—205°, obtained by heating an 
alcoholic solution of 4 : 6-diacetyl-1 : 3-dimethoxybenzene and 
anisaldehyde with 25% sodium hydroxide on the water-bath, yields 
by treatment with bromine (2 mols.) in chloroform and recrystal- 
lisation of the product a substance, colourless needles, m. p. 
166—168°, which appears to be a dibromide, C,,H,,0,Bro. 

a-4 : 6-Di-p-methozycinnamoyl-1 : 3-dihydroxybenzene, Cg H 0g, 
orange crystals, m. p. 205—206° (compare Eykman, Bergema, and 
Henrad, A., 1905, i, 359), is obtained in a similar manner from 
4: 6-diacetyl-1 : 3-dihydroxybenzene, anisaldehyde, and 50% sodium 
hydroxide. The B-isomeride, C,,H530,, obtained from the same 
three substances in an aqueous medium after six months, forms 
yellow crystals, m. p. 195—196°. The a or the §-compound 
heated with acetic anhydride and anhydrous sodium acetate forms 
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an oily diacetate. This is converted by bromine in chloroform 
into an amorphous ftetrabromide, which yields dianisylidenedi- 
coumaranone, 


OMe-0,1,CH:0<°5>0,H <Go>C:CH-C,H,OMe, 


yellow prisms, m. p. 327—328°5°, by heating with alcoholic 
N /2-potassium hydroxide (6 mols). 

6-p - Methorycinnamoyl -7 - hydrozy - 4! - methoxy - 3 - anisylidene- 
flavanone, 


OMe-C,H,-CH:CH-CO-C SH (OW)<O, erty 15 gages 


-CH:C, H,: *OMe’ 


obtained by dissolving 4:6-diacetyl-1 3iilipleiaghienie and 
anisaldehyde in hot alcohol, saturating the solution with hydrogen 
chloride, and keeping it, with occasional heating, for several days, 
forms orange-yellow leaflets, m. p. 243—-245°, and develops in 
concentrated sulphuric acid a deep blue colour, changing rapidly 
to purple-red. Dianisylidene-4! oS ad 


OMe:C,H, *CH-O H-C,H,-OMe 
OMe:C,H,°CH: :6-Co>s Bo. -CH’C, H, ‘OMe’ 


yellow prisms, m. p. 249—251°, is obtained by keeping an alcoholic 
solution of the same two substances, saturated with hydrogen 
chloride, for five days. C. 8. 


Diflavone Group. IV. Diveratrylidenedicoumaranone. 
Huen Ryan and Micwart J. Watsn (Proc. Roy. Irish Acad., 
1916, 32, [B|, 193—198).—4 : 6-Diacetyl-1 :3-dimethoxybenzene and 
veratraldehyde in the presence of alcoholic sodium hydroxide 
condense on heating to form 4:6-dicinnamoyl-1:3:3/:4':3" :4"- 
hexamethorybenzene, C,H.(OMe),(CO-CH:CH:C,H;[OMe}],)., pale 
yellow prisms, m. p. 216—217°, softening at 212°. In a similar 
manner, from 4:6-diacetyl-1:3-dihydroxybenzene is obtained the 
orange sodium derivative of 4:6-dicinnamoyl-1 :3-dihydrozy- 
3/:4/:3”:4"-tetramethorybenzene, CsgHogO,, pale orange-yellow 
prisms, m. p. 194—196°, the tinctorial effects of which on 
mordanted wool are very slight in comparison with those pro- 
duced by turmeric. The diacetate, Cy7H O09, yellow prisms, m. p. 
155—157°, yields by bromination in chloroform an amorphous 
tetrabromide, which is converted by heating with alcoholic 
N /2-potassium hydroxide into diveratrylidenedicoumaranone, 


O,H,(OMe),-CH:0< 05 >0,H,< 5 >C:CH-C,H,(OMe)», 


yellow plates, m. p. 285—286°. The last substance is regarded 
as a dicoumaranone, not as tetramethoxydiflavone, because it 
develops in concentrated sulphuric acid a dark violet coloration 
which changes to brown after a few hours. C. 8. 


The Para-quinonoid Constitution of Pyronin. J. von Braun 
and E. Aust (Ber., 1916, 49, 989—999).—It has become 
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customary in recent years to ascribe an ortho-quinonoid coufigura- 
tion to the basic derivatives of xanthen, notably pyronin, making 
them, therefore, structurally analogous to the safranine, oxazine, 
and thiazine dyes. Although it has been fairly well proved that 
the latter form ortho-quinonoid salts, there is no evidence that the 
salt formation in the former dyes is due to the oxygen atom 
becoming quadrivalent. It is now shown that it is much more 
probable that the nitrogen atom is the bearer of the acid radicle, 
—— of pyronin having therefore a para-quinonoid configuration, 
thus: 


CH CH 
0\~\’ i 0\0N/\ 
° . and no 
a hn ail iin “ay "thn alli 
Cl 


m-Hydroxydimethylaniline is converted into tetramethyldi- 
aminoxanthen, and this is treated with cyanogen bromide, whereby 
3: 6-dicyanodimethyldiaminozanthen, 


ON-NMe-0,H,<OO2>0, Hy NMe-CN, 


is obtained as an almost colourless powder, m. p. 190—193°. This 
only dissolves in concentrated acids, and is very stable towards 
oxidising agents. It is oxidised by chromic acid to the zanthone, 
which crystallises in yellow needles, m. p. 274°, and dissolves only 
in concentrated acids. The oxonium chloride solution gives a 
yellow ferrichloride, m. p. 142°. The xanthone was further hydro- 
lysed by boiling with alcoholic sodium hydroxide to 3: 6-dimethy/- 
diaminoxanthone, which has m. p. 235°, exhibits brilliant violet 
fluorescence in alcohol or chloroform, dissolves in concentrated 
sulphuric acid with sky-blue fluorescence, and gives with difficulty 
yellow solutions with intense green fluorescence in dilute acids. 
The hydrochloride, C,;H,,0,N,Cl, forms an orange powder, m. p. 
215°; the platinichloride has m. p. 225°; the colourless nitroso- 
compound has m. p. 235°; the acetyl compound has m. p. 178°. 

It was hoped to reduce the dicyanodimethyldiaminoxanthone to 
the xanthydrol, but this could not be accomplished without remov- 
ing the cyano-groups. Had it been possible, the xanthydrol would 
have been compared with the tetramethyldiaminoxanthydrol ; this 
changes into pyronin at once in acid solution, and a similar 
behaviour on the part of the cyano-compound would have proved 
the salt-forming réle of the oxygen atom. 

A great difference between the slightly basic tetramethyldiamino- 
xanthone and the non-basic dicyano-compound was found, how- 
ever, in their behaviour towards oxalyl chloride. Whereas the 
latter was remarkably resistant to this agent, and yielded only an 
insoluble, non-basic yellow substance, obviously the impure 9:9- 
dichloroxanthen, the former reacted even in very dilute benzene 


ORGANIC CHEMISTRY. i. 665 


solutions to form a magenta-like salt, m. p. 226°, which dissolved 
in water and could only be regarded 


CCl as 9-chloropyronin (annexed formula), 
A\4OV\4™N such a rearrangement of the original 
NMei | | 'NMe keto-chloride being exemplified also in 
es as 2 the action of oxalyl chloride on 
Cl O Michler’s ketone (Staudinger, A., 1909, 


i, 905). Half the chlorine can be 
precipitated in cold solutions, but, on warming, the original 
xanthone is reproduced. The compound also condenses readily 
with tertiary aromatic bases in chloroform solution, giving new 
dyes which belong to both the pyronin and the triphenylmethane 
series. J. C. W. 


The Colour Reaction of Adrenaline with Dichromates. 
Axtra Ocata (J. Pharm. Chim., 1916, [vii], 14, 144—145; from 
Yakugakuzasshi, 1916, 411)—The author has examined the 
brown precipitate formed by the action of dichromates on 
adrenaline, and considers that it is chromium dioxide, CrO,. He 
considers that the brown precipitate, obtained by the addition of 
a dichromate solution to an alcoholic maceration of the medullary 
substance of the suprarenal capsules, has the same composition. 
He has been unable to extract any colouring matter from the pre- 
cipitate. The reduction of the dichromate is caused by the two 
phenolic groups in the ortho-position of the adrenaline nucleus. 


W. G. 


The Morphine Alkaloids. III. J. von Braun (Ber., 1916, 49, 
977—989. Compare A., 1914, i, 1138; this vol., i, 500).—The 
application of cyanogen bromide as a reagent in the investigation 
of morphine alkaloids has now led to the preparation of deriv- 
atives of morphine and codeine in which the usual methyl radicles 
attached to nitrogen or oxygen, as the case may be, are replaced 
by other alkyl groups. These compounds have been examined for 
two reasons: first, on account of their physiological interest, 
and secondly, in order to find whether any particular alkyl radicle 
attached to nitrogen would so weaken the molecule that the 
nitrogen ring would be ruptured under the influence of cyanogen 
bromide. Of a large number of such compounds, only two were 
found to have any unusual physiological effect, namely, those in 
which the allyl group was attached to nitrogen. These are quite 
antagonistic to morphine, and such a discovery invites to similar 
investigations with other alkaloids. With regard to the rupture 
of the nitrogen ring, the experience is that there is no more stable 
nitrogen ring system known than that of morphine. Only when 
the chain attached to the nitrogen atom numbers five carbon 
atoms is the molecule so weakened that rupture of the ring becomes 
the prominent effect of the treatment with cyanogen bromide. 

The preparation of ethers from cyanonormorphine is easy if the 
alkyl haloid is highly reactive, but usually some of the compound 
is decomposed by the sodium ethoxide. To avoid this, the sodium 


a 
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compound of cyanonormorphine was prepared, but it proved to be 
a very stable, indifferent substance. The subsequent hydrolysis 
of the cyano-group, however, is om | (compare the isoamyl deriv- 
atives, loc. cit.). Cyanonorcodethyline, OEt*C,,H,,O(OH).N-CN, 
has m. p. 225—226°, and norcodethyline has m. p. 156°, and forms 
a hydrochloride, slender needles with 2H,O, m. p. 295° 
(anhydrous), a platinichloride, m. p. 229°, and a nitroso-compound, 
yellow needles, m. p. 205°. ae-Di-iodopentane reacts very easily 
with cyanonormorphine or morphine in the presence of alcoholic 
alkali hydroxide. The compound, [CN-N:C,,H,,O(OH)-O>],C;Hy,, 
has m. p. 226—230°, whilst the pentamethylenedinormorphine 
obtained from it on hydrolysis has m. p. 132—133°, forms a 
hydrochloride, m. p. 235—240°, a platinichloride, m. p. 250°, and 
a dinitroso-compound, m. p. 145—150, and may be reduced to the 
dihydrazine, {NH,°N:C,,H,,O(OH)-O},C;Hy, m. p. 140—145°. 
The corresponding pentamethylenedimorphine does not crystallise 
readily. Allyl iodide reacts still more rapidly, forming cyano- 
norcodallyline (cyanoallylnormorphine), m, p. 221°, which yields 
norcodallyline (O-allylnormorphine) on hydrolysis, mixed, however, 
with a considerable proportion of a phenolic substance, which is 
being investigated further. The normal product has m. p. 164°, 
and forms a hydrochloride, needles with 1H,O, m. p. 240°, a 
platinichloride, 1H,O, which sinters above 250°, and a nitroso- 
compound, m. p. 176°. 

The N-alkyl derivatives of norcodeine are easily prepared (com- 
pare the phenylethyl derivative, loc. cit.). Those with an even 
number of carbon atoms in the alkyl group crystallise well; the 
others are usually viscous oils. N-2thylnorcodeine, 

OMe:C,,H,,O(OH):NEt, 
has m. p. 103°; the propyl derivative forms a hydrochloride, m. p. 
185°, and a platinichloride, m. p. 216°; the n-butyl derivative has 
m. p. 100°, and forms a hydrochloride and a_ platinichloride, 
3H,O, m. p. 205°; the isoamyl derivative yields a picrate, m. p. 
100°, and a platinichloride, 3H,O, m. p. 207°; the benzyl deriv- 
ative has m. p. 60°; the allyl derivative has m. p. 95°, forms a 
very hygroscopic hydrochloride, m. p. 125°, and a platinichloride, 
m. p. 214°, and reacts with more allyl iodide to form the alliodide, 
C.3;H.,O,NI, m. p. 208° (decomp.). Dihydronorcodeine also forms 
an JNV-allyl derivative, which yields a crystalline alliodide, m. p. 
157°, and is also physiologically antagonistic to morphine. On 
reduction with hydrogen in the presence of palladium, both allyl 
compounds completely lose their peculiar activity, which is also 
the case when the nitrogen ring is disturbed. If, for example, 
allylnorcodeine alliodide is treated with an alkali hydroxide, it 
changes into the allyl derivative of the morphimethine series, 
which is an inactive oil and forms an alliodide, Co,H3,0,NI, m. p. 
173°, and a platinichloride, m. p. 78°. Norcodeine also reacts 
with ethylene oxide to form N-B-hydrozyethylnorcodeine, 
OMe:C,,,H,,0(0H):N-CH,°CH,-OH, slender needles, m. p. 197°. 

The foregoing N-alkyl compounds may be nitrated, acetylated, 

or chlorinated just like codeine, but most of the derivatives are 
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oily. Nitroisoamylnorcodeine, NO,*C\,H,,0(0H)(OMe):N-C;H,,, 
m..p. 90°, forms an acetate, m. p. 62°, which, on treatment with 
cyanogen bromide, yields a small amount of nitrocyanoacetylnor- 
codeine (loc. cit.) mixed with a brominated.oil, which reacts with 
piperidine to form the base, 
Cc 
NO, HT yO(OM-)(OAE) NEN i, OsHn, 
J.C. W. 


Yohimbine. V. The Hofmann Degradation. Methyl- 
yohimboaic Acid. L. Spiecen and M. Core (Ber., 1916, 49, 
1086—1090. Compare this vol., i, 286).—It was hoped to apply 
the Hofmann reaction to yohimbine methiodide or the correspond- 
ing base, but these are found to be extremely easily hydrolysed. 
Methylamine is liberated when the methiodide is heated with potass- 
ium hydroxide, and when it is treated with silver oxide in the 
light it is oxidised. Moreover, when a cold methyl-alcoholic solu- 
tion is shaken with silver oxide in the dark, methylyohimboaic acid, 
m. p. 304°, is readily formed. It follows, therefore, that the methyl 
group in this acid is attached to a nitrogen atom which is free 
from methyl in yohimbine, and this explains why attempts to 
prepare yohimbine by esterifying the acid have been fruitless. 

Ethyl methylyohimboate hydrochloride, Cy3,Hs)0,N>,HC1,H,O, 
was isolated as very soluble leaflets, m. p. 273°. J.C. W. 


Pyrrole-Black. II. A. AnGeLi and Luia1 ALEssanpri (Atti R. 
Aeccad. Lincet, 1916, |v], 25, i, 761—774. Compare A., 1915, i 
991).—The authors have made a number of experiments to ascer- 
tain under what conditions pyrrole-black is obtained most easily 
and in best yield. In addition to pyrrole-black, the oxidation of 
pyrrole yields other coloured products of approximately the same 
composition, and brown, chestnut, and yellowish-white products 
have been isolated and analysed. The last of these, m. p. 164°, 
exhibits a marked tendency to furnish blue compounds. 

The action of hydrogen peroxide in acetic acid solution on the 
following compounds has also been investigated: (1) 2:4-dimethyl- 
pyrrole, which yields y-amino-a-methylvaleric acid, 

NH,°CHMe-CH,°CHMe:CO,H, 

forming colourless crystals, m. p. 138° (gas evol.); and giving an 
intense blue coloration with copper sulphate in alkaline solution ; 
(2) 2:5-dimethylpyrrole, which gives no definite product ; 
(3) 2-methylindole, which gives the compound, m. p. 208°, obtained 
by oxidation of 2-methylindole with ethereal hydrogen peroxide 
solution (compare Plancher and Colacicchi, A., 1911, i, 566); 
(4) indole, which gives a compound similar to that obtained in the 
preceding case. a. Me & 


Preparation of 4-Hydroxypiperidine. B. Emmerr (D.R.-P., 
292456; from J. Soc. Chem. Ind., 1916, 35, 868).—4-Hydroxypiper- 
idine is obtained by the reduction of 4-hydroxypyridine with an 
alkali metal and alcohol, or with hydrogen in presence of a catalyst 
of the platinum group. G. F. M. 


5z°.4 
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Compounds of Pyridine with the Alkali Metals. Bruno 
Emmert (Ber., 1916, 49, 1060—1062. Compare A., 1915, i, 454).— 
When the dipyridine compound of sodium is heated at 130° in a 
vacuum it loses one molecule of the base and changes into the 
compound C;H;NNa. Lithium also quickly reacts with pyridine, 
and likewise gives two compounds; potassium reacts much more 
sluggishly, but the same products may be isolated. J. C. W. 

The Reaction of the Alkyl Nitrites with Pyridine and 
Quinoline. CHAartes Westey Appy and ALEXANDER KILLEN 
Macsetu (T., 1916, 109, 754—755)—A mixture of amyl nitrite 
and pyridine gives a dark red liquid, from which needle-shaped 
crystals separate in a few days. When kept in a sealed tube, a 
mixture of freshly distilled pyridine and amyl nitrite showed no 
deposit after several weeks, but on opening the tube needles 
appeared in a day. A mixture of pyridine and amy]! nitrate simi- 
larly kept in a sealed tube gave no deposit. The above crystalline 
precipitate when purified did not give the nitrite reaction, and 
analysis showed it to be pyridine nitrate, C;H;N,HNO,. Similar 
results were obtained by using quinoline or a- or B-picoline in place 
of the pyridine. W. G. 

Preparation of Isatin. FarswerkE vorm. Meister, Lucius, «& 
Brinine (D.R.-P., 292394; from J. Soc. Chem. Ind., 1916, 35, 
830).—Isatin is obtained by heating 3-amino-2 :4-dihydroxyquin- 
oline hydrochloride with ferric chloride solution, and since this 
substance can be prepared from anthranilic acid (D.R.-P., 102894 
and 117167) the new method affords a cheap means of obtaining 
isatin from naphthalene. G. F. M. 


Preparation of Soluble Derivatives of 2-Phenylquinoline-4- 
carboxylic Acid. FarBwerkKEe vorm. Meister, Lucius, & Brinine 
(D.R.-P., 292393; from J. Soc. Chem. Ind., 1916, 35, 867—868).— 
Salts of amino-2-phenylquinoline-4-carboxylic-w-methylsulphurous 
acid are prepared by condensing amino-2-phenylquinoline-4-carb- 
oxylic acid with formaldehyde and a bisulphite. They are easily 
soluble in water, and possess advantages over other derivatives of 
2-phenylquinoline-4-carboxylic acid for therapeutic purposes. 


{Methylphenazonium Iodides.} F. Kenrmann (Ber., 1916, 49, 
1207—1210. Compare this vol., i, 431, ete.)—A reply to Hantzsch. 
A chronological summary of the controversy over the constitution 
of various azonium salts. J. C. W. 


Some Simple Thiazole Bases. S. Gasriet (Ber., 1916, 49, 
1110—1116).--Thiazoline and pentiiazoline have been synthesised 
by depriving the formyl derivatives of aminoethyl or aminopropy! 
thiols of the elements of water, and phenpenthiazole has been ob- 
tained by condensing o-aminobenzy! chloride with thioformamide. 

B-Aminoethyl thiol hydrochloride was heated with sodium meth- 
oxide solution and methyl formate at 100°, the residual form- 
amide, SH-C,H,-NH-COH, left as an oil on evaporation of the 
filtrate, was then heated with phosphoric oxide and benzene, and 
the thiazoline was finally isolated by distillation with potassium 
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hydroxide. The base (compare Willstatter and Wirth, A., 1909, i, 
460) forms a gicrate, C,H;NS,C,;H,0-;Ns3, in rhombic and hexagonal 
tablets, m. p. 150—151°. Similarly, B-aminoisopropylthiol hydro- 
chloride (Mylius, this vol., i, 634) yielded 5-methylthiazoline, 


ll, b. p. 143—145°/760 mm., which gave a picrate, 
m. p. 124—124°5° (decomp.). 

y-Aminopropyl thiol, NH,*CH,*CH,°CH,°SH, was isolated from 
the hydrochloride (1890) by means of sodium methoxide solution 
as a snow-white, spongy mass, m. p. 112—113°. This was formyl- 
ated as above, and finally converted into penthiazoline, 


CH<on TRO OH, 


b. p. 174°/758 mm., which yielded an aurichloride, decomp. 
197—199°, a platinichloride, and a picrate, m. p. 130—132°. 

A crude specimen of thioformamide (Willstatter, loc. cit.) ob- 
tained by shaking formamide and ether with phosphorus penta- 
sulphide for several hours, and merely removing the solvent, was 
mixed with a-chloro-o-toluidine hydrochloride, and then the syrup 
was gradually treated with concentrated potassium hydroxide in 
order to liberate the expected phenpenthiazole |dihydro-2 : 4-benz- 


thiazine], OR This is a pale yellow, viscous oil, b. p. 


116—118°/6 mm., and forms an aurichloride, a dichromate, a 
platinichloride, m. p. 156—157°, and a picrate, long, flat needles, 
m. p. 181°5—186°. J.C. W. 


Action of Aldehydes on o-Aminophenyl Mercaptan. Pre- 
paration of Benzthiazolines. M. Craasz (Ber, 1916, 49, 
1141—1147).—Hofmann (1880) obtained benzthiazoles by the con- 
densation of o-aminothiophenol with acids and also with aldehydes. 
A simple reaction in the latter case would have yielded thiazolines, 
but Hofmann explained the formation of thiazoles (which is not 
disputed) by assuming, without proof, that half of the aldehyde is 
reduced to the alcohol, thus: 


NH,*C,H,-SH + 2MeCHO=C,H,</.>CMe + EtOH + H,0. 


Instead of heating the components for a long time under reflux, 
the author has now caused condensation to take place readily by 
shaking together aqueous-alcoholic solutions of the hydrochloride 
of the base and the aldehyde, and finds that the products under 
these conditions are really the benzthiazolines. 

2-Phenylbenzthiazoline crystallises in wool-like masses of slender 
needles, m. p. 108—109°, and is oxidised by methyl iodide at 100° 
to 2-phenylbenzthiazole, the mechanism of the reaction being repre- 
sented thus: 


0,H <3—>cHPr +MeI —> O,H,<oyp.] >CHPh > 
0,8, <> 0Ph. 
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2-0-H ydroxy phenylbenzthiazoline crystallises in leaflets or scales, 
m. p. 130°. 2-p-Hydroxy-m-methoryphenylbenzthiazoline forms 
yellow flocks, m. p. 163—165° (picrate, m. p. 174°). 2-p-Methozy- 
phenylbenzthiazoline is a microcrystalline powder, m. p. 105°. 


2-Styrylb enzthiazoline, C,H, <A> cH-cH:cHPh, forms almost 


colourless, woolly needles, m. p. 96°, and yields a picrate, m. p. 
194°. Condensation of the base with glyoxal yields bisbenzthiaz- 


oline, CH, <Ay >oH-cH<E SoH, as a brown powder, m. p. 
283—285°. J.C. W. 


The Asymmetric Nitrogen Atom. XLIX. Behaviour of 
Ditertiary Aromatic Bases towards Alkyl Haloids. E. 
WEDEKIND and Wo tp. Maver (Ber., 1916, 49, 936—941. Compare 
A., 1909, i, 186).—In the earlier paper on the capacity of com- 
pounds of the type R-NPh-[CH,],-NPh-R to combine with alkyl 
haloids, it was shown that aminoammonium salts or diquaternary 
salts are usually formed, according to the value of z and the size 
of the radicle R. In one case, however, it was shown that both salts 
could be obtained by varying the conditions under which the alkyl 
haloid is applied, namely, in the case of the action of allyl iodide 
on diphenyldimethylpropylenediamine. Such a case is of parti- 
cular interest, because the aminoammonium salt, being still pos- 
sessed of additive power, might be expected to combine with a 
different alkyl haloid and so form a compound with two different 
asymmetric nitrogen atoms. The present paper and the following 
one deal with this question. 

By grinding together equimolecular proportions of carefully 
purified allyl iodide and diphenyldimethylpropylenediamine in the 
cold, phenylmethylallyl-methylanilinopropyl-ammonium iodide, 
NPhMe-[CH,],*>NPhMeI-C,H,, decomp. 128°, is obtained, whilst 
an excess of allyl iodide (2°5 mols.) gives rise to diphenyldimethyl- 
diallyltrimethylenediammonium di-iodide, 

CH,(CH,*NPhMeI-C,H;)., 
decomp. 117°, the latter being the less stable salt. Benzyl bromide, 
however, yields only the diquaternary salt, even if only one mole- 
cular proportion is applied. 

Attempts were made to resolve some of the bases by means of 
their camphorsulphonates, but without success. Phenylmethylethyl- 
ethylanilinoethyl-ammonium d-camphorsulphonate forms colourless, 
rectangular tablets, decomp. 150°; diphenyldibenzyldimethyltri- 
methylenediammonium di-d-camphorsulphonate crystallises in felted 
needles, decomp. 172°, and the d-bromocamphorsulphonate decom- 
poses at 210°. 

Diphenyldimethyldiethylethylenediammonium dibromide, 

C.H,(NPhMeEtBr),, 


prepared like the di-iodide (Joc. ctt.), is an unstable salt, decomp. 
112°. J.C. W. 
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The Asymmetric Nitrogen Atom. L. Stereoisomerism 
of Compounds containing two Nitrogen Atoms of Unlike 
Asymmetry. E. Wepexinp and Tu. Goosr (Ber., 1916, 49, 
942—949. Compare preceding abstract).—The existence of iso- 
merides analogous to the tartaric acids in the case of compounds 
with two similarly asymmetric nitrogen atoms has only been partly 
proved (A., 1910, i, 834), and it was therefore thought that com- 
pounds with unlike nitrogen atoms would be more likely to yield 
isomerides, two inactive and four active ones being possible. Accord- 
ingly, phenylmethylallyl-methylanilinopropyl-ammonium iodide has 
been converted into diphenylbenzyldimethylallyltrimethylenediam- 
monium todide-bromide, C,H;-NPhMel-(CH,],>-NPhMeBr-C,H,, 
which has been separated by fractional crystallisation from methyl 
alcohol into two inactive isomerides. The less soluble a-modification 
forms glistening scales, decomp. 143°, and yields a pale red d-bromo- 
cam phorsulphonate, a d-camphorsulphonate, a syrupy d-tartrate, a 
very unstable diodide, and a _ perchlorate, colourless leaflets, 
decomp. 163—164°. The B-modification, decomp. 128°, is much less 
stable, and the only other salt which could be obtained from it 
was the perchlorate, decomp. 142—149°. 

The active salts were repeatedly crystallised, but no resolution 
could be realised. J. C. W. 


Pyrimidines. LXXxX. Mechanism of the Action of 
Bromine on 2-Thiolpyrimidines. Treat B. Jonnson and A. 
Wittarp Joyce (J. Amer. Chem. Soc., 1916, 38, 1557—1566).— 
The action of bromine on 2-methyl- and 2-ethyl-thiolpyrimidines 
(Johnson and Joyce, A., 1915, i, 1003) has been investigated. In 
both cases additive compounds are formed quantitatively in carbon 
tetrachloride. 4:5-Dibromo-2-methylthioldihydro pyrimidine, 


SMe-C< 7 >CHBr, 


obtained at 0°, forms unstable, red needles, m. p. 65—75°. It is 
reconverted into 2-methylthiolpyrimidine by water, alkalis, acids, 
or acetone (in the last case bromoacetone is formed), and when 
heated under pressure at 125—135° or in carbon tetrachloride at 
100° yields the hydrobromide, m. p. 205—206°, of 5-bromo-2-methyl- 
thiolpyrimidine, plates, m. p. 65—66°. ‘The constitution of the 
latter was proved as follows: 5-Bromo-2-methylthioldihydro-6- 


pyrimidone, sMe-c<N E> cBr, needles, m. p. 239° (decomp.), 


obtained by brominating 2-methylthioldihydro-6-pyrimidone in 
glacial acetic acid, is converted by phosphoryl chloride at 125° into 
6-chloro-5-bromo-2-methylthiolpyrimidine, C,;H,N,ClBrS, _ needles, 
m. p. 44°, which is reduced to 5-bromo-2-methylthiolpyrimidine by 
zine dust in boiling aqueous alcohol. 
4:5-Dibromo-2-ethylthioldihydropyrimidine, which can be pre 
pared at the ordinary temperature, is a dark-coloured oil which 
resembles the methyl homologue in its behaviour. 5-Bromo-2-ethyl- 
thiolpyrimidine, C;H;N,Br8, needles, m. p. 43—45°, forms a hydro- 
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bromide, needles, m, p. 180° (decomp.), which is dissociated by hot 
water or alcohol. C. S. 


Direct Nitration of Aliphatic Imino-compounds. II. 
Action of Absolute Nitric Acid on 3 : 5-Diketohexahydro-1 : 4- 
diazine-l-acetamide. J. V. Dussky and (Fru.) W. D. Wensink 
(Ber., 1916, 49, 1041—1044).—A solution of hexamethylenetetr- 
amine and potassium cyanide was mixed with concentrated hydro- 
chloric acid in the cold, the nitriloacetonitrile, N(CH,*CN);, which 
separated was hydrolysed to triglycolamic acid by means of hot 
hydrochloric acid, and the ester of this was converted into the 
amide, nitrilotriacetamide, N(CH,*CO-NH,);, which crystallises in 
large, glistening leaflets, decomp. 205—-206°. This amide was then 
heated at 200° and the imide, 3:5-diketopiperazine-l-acetamide, 


NH,-CO-CHN Og og>NE, was obtained in large aggregates 
of crystals, m. p. 215—216°, which formed a nitrate, glistening 


leaflets, decomp. 128°, with dilute nitric acid, and was oxidised by 
pure nitric acid to 2:3:5:6-tetraketopiperazine-l-acetic acid, 


NH<Oo.o N-CH,°CO,H. This crystallises in pale yellow leaflets, 


decomp. 230—240°, and is quantitatively hydrolysed by boiling 
water (or lime water) to ammonia, glycine, and oxalic acid. 


J.C. W. 


The Oxidation of 6-Nitro-2-benzylideneaminobenzylaniline. 
S. Rercu (Bull. Soc. chim., 1916, [iv], 19, 264—265).—6-Nitro-2- 
benzylideneaminobenzylaniline, when oxidised in hot acetone solu- 
tion by the addition of a hot, concentrated solution of potassium 
permanganate, yields a compound, pale yellow crystals, m. p. 226°, 

having the composition C,,H,,;O,N;, which the 
NO, CH, author regards as 4-nitro-1-benzoyl-2-phenyldihydro- 


rt indazine (annexed formula), the oxidation causing 
| \SNPb the loss of two atoms of hydrogen and the addition 
i i ol of one atom of oxygen to the molecule. The com- 


NBz pound is not acted on by weak acids. When warmed 

with concentrated hydrochloric acid it dissolves, 

and immediately after a compound, colourless crystals, m. p. 202° 
(decomp.), is precipitated. The compound, m. p. 226°, is basic in 
character, but does not furnish either an acetyl or a nitroso-deriv- 


ative, but it is converted by phenylhydrazine into a red substance. 
W. G. 


Quinazolines. XXXIII. New and Sensitive Indicator for 
Acidimetry and Alkalimetry and for the Determination of 
Hydrogen-Ion Concentrations between the Limits of 6 and 
8 on the Sdérensen Scale. Marston Taytor Bocert and GEorGE 
ScarcuarpD (J. Amer. Chem. Soc., 1916, 38, 1606—-1615).—Dinitro- 
benzoylenecarbamide _[6: ?-dinitro-2 :4-diketo-1 :2:3:4-tetrahydro- 
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decomp. 274—275° (corr.), 1s obtained as follows: A solution of 
anthranilic acid in warm dilute hydrochloric acid is filtered, cooled, 
and treated slowly with an aqueous solution of potassium cyanate 
with efficient stirring. After twenty minutes, sodium hydroxide is 
added with cooling to dissolve the precipitate of o-carbamidobenzoic 
acid. The crystalline sodium salt of benzoylenecarbamide which 
soon separates is collected after four hours, dissolved in_ boiling 
water, and the solution acidified with acetic acid. Benzoylenecarb- 
amide [2 : 4-diketo-1 : 2:3 : 4-tetrahydroquinazoline], C,H,O.N,, 
colourless needles, m. p. 353—354° (corr.), thus obtained in 92% 
yield, is converted into the dinitro-compound by concentrated nitric 
(D 1°42) and sulphuric acids at 100°. The sodiwm salt, 
C,H,0,N,Na,H,0, 

bright yellow needles, is obtained by cooling a solution of 25 grams 
of dinitrobenzoylenecarbamide in 115 c.c. of N-NaOH and 500 c.c. 
of boiling water. It behaves as a very valuable indicator of hydro- 
gen-ion concentrations between the limits 6 and 8 on the Sérensen 
scale; hitherto no satisfactory indicator has been known covering 
this range. The indicator is prepared by dissolving 0°292 gram 
of the salt in 100 c.c. of water. It is colourless at the limit 6 and 
greenish-yellow at the limit 8. It is but slightly affected by neutral 
salts, and not at all by chloroform or toluene. Proteins have no 
more influence on it than on pnitrophenol. Its colour fades very 
slightly in a week, and is unchanged by nitrous acid. The indicator 
can be used in the cold or at 100°. It gives a sharp end-point with 
aqueous ammonia and with hydrochloric acid, but cannot be used 
in the titration of carbonates. 

For the preparation of neutral ammonium citrate solutions for 
fertiliser or soil analysis it should prove superior to rosolic acid. 


C. S. 


Dyes of the Methylene-Blue Group. II. Phenyl Derivatives 
of Methylene-Blue and Thionine. fF. Kenrmann [with ApRrIEN 
Rosert and Maurice Sanpoz] (Ber., 1916, 49, 1013—1023).—At 
Ehrlich’s request the author synthesised a dye in which one methyl 
radicle of methylene-blue was replaced by phenyl. It was expected 
that this exchange would cause a change in colour towards the 
green, but it was found that the absorption band in the visible 
spectrum was displaced in just the opposite direction. The author 
was therefore led to examine a whole series of methyl and phenyl 
derivatives of thionine. 

An alcoholic solution of thiodiphenylamine and methylaniline was 
treated with ferric chloride, and the resultant 3-methylanilino- 
phenazthionium base was isolated as the dark green ferrichloride, 
and converted into the greenish-black nitrate, the platinichloride, 
the bromide, the sulphate, and the sparingly soluble, violet-brown 


perchlorate, of the general formula C,H<gy>C;HyNPhMe. The 
nitrate was treated with dimethylamine and so converted into 
phenyltrimethylthionine salts, NMey'C,H,<gy>C, Hy NPhMe : 


———— 


i. 
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nitrate, metallic-green needles ; platinichloride, greyish-blue; iodide 
and perchlorate, sparingly soluble. Using methylaniline instead of 
dimethylamine, the salts of s-diphenyldimethylthionine were ob- 
tained ; zincichloride, needles with coppery lustre; platinichloride, a 
bluish-violet powder; iodide and perchlorate, dark blue precipi- 
tates. The above 3-methylanilinophenazthionium bromide yielded 
with aniline the bromide of diphenylmethylthionine, 


NHPh-O,H,<gj,,>C,Hy'NPbMe, 


in metallic-green needles, from which the base was isolated in the 
form of brassy needles, m. p. 145°. 3-Aminophenazthionium 
chloride was also treated with methylaniline, and the resultant 
chloride of as-phenylmethylthionine, 


NH,:C,H,<g).>O,HyNPhMe, 


a bronze-like powder, was converted into the dark blue platini- 
chloride. 

The mono-acid salts of these and other thionines were compared 
spectrographically, and the results are tabulated. The chief maxi- 
mum in the ultraviolet is almost exactly the same in each case, 
namely, at A=290 npn. It will be shown later on that the position 
of this maximum is connected with the constitution of a dye. 


J. C. W. 


Hydroxy- and Methoxy-derivatives of “Thioindigo.” P. 
FRIEDLAENDER (Ber., 1916, 49, 955—966).—Whilst hydroxy- 
indigotins are sensitive towards alkalis (A., 1915, i, 593), it was 
to be expected that the “hydroxythioindigos” would not differ 
much from “ thioindigo ” [2 :2/-bisoxythionaphthen] in this respect. 
Typical compounds of this class have been synthesised by well- 
known methods, and they are found to be quite normal dyes. The 
experiments were completed some years ago, and the products 
have since become the subjects of many patents. 

o-Nitrotoluenesulphonic acid is converted into  sulpho- 
anthranilic acid by means of sodium hydroxide (D.R.-P., 138188), 
and this is diazotised and treated with thioglycollic acid. The 
2-carboxy-5-sulphophenylthiolacetic acid, 

80,H-C,H,(CO,H):-S-CH,°CO,H, 
so obtained forms a barium salt, C,H,O,S8,Ba,H,O, and yields a 
solution of the sodium salt of 3-hydroxy-6-sulphothionaphthen-2- 
carboxylic acid on heating with concentrated sodium hydroxide at 
125°. This solution is readily oxidised by potassium ferricyanide 
to 2:2/-bisorythionaphthen-6 : 6/-disulphonie acid, which crystallises 
in violet leaflets with coppery lustre and forms a barium salt, 
microscopic, red needles. The free acid obtained in glistening 
leaflets from the above sodium salt condenses with isatin to form 


the compound SO,H-C,H;<.q >0:0<p G4 >NH, greenish-black, 
a4 


long, slender needles (barium salt), and yields 2:2/-bisorythio- 
naphthen-6-sul phonic acid, microscopic, red needles, on boiling with 
alcoholic dibromoketodihydrothionaphthen. The replacement of 
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the sulphonic acid group by hydroxyl in the above acid is effected 
by alkaline fusion at 180—200°. At first 5-hydroxy-2-carbozy- 
phenylthiolacetic acid is formed, in white needles, m. p. 223° 
(decomp.), whilst the prolonged action results in the formation of 


3:6-dihydrorythionaphthen, OH-C,H;< COM) cH, in pale pink 


leaflets, m. p. 212—213° (dimethyl ether, white needles, m. p. 
72—78°). This is oxidised by alkaline ferricyanide to 
6 : 6/-dihydrory-2 : 2'-bisoxythionaphthen, which separates in 
orange-red masses, and forms a greenish-black potassium salt and 
a graphite-like barium salt. 

6 : 6/-Dimethoxy-2 : 2/-bisoxythionaphthen is obtained by methyl- 
ating the above dye and also synthesised from 4-methoxy- 
anthranilic acid, as follows: the acid is converted into 5-methozy- 
2-carboxryphenylthiolacetic acid, CO,H-C,H;(OMe):S-CH,°CO,H, 
small, brownish-yellow needles, m. p. 218—219° (decomp.), and this 
into 3-hydroxy-6-methozythionaphthen, slender, white needles, 
m. p. 119°, which, on oxidation, yields 6 :6/-dimethozy-2 : 2'-bisoxy- 
thionaphthen in red needles. The corresponding ethoxy-compounds 
are obtained in the same way; 4-ethoxyanthranilic acid, glistening 
leaflets, m. p. 174° (decomp.), prepared by hydrolysing the acetyl 
derivative, m. p. 182—183°, which is derived from 4-ethoxy-o- 
acetotoluidide by oxidation; 5-ethoxy-2-carboxry phenylthiolacetic 
acid, brownish needles, m. p. 208—209° (decomp.); 3-hydrory-6- 
ethoxythionaphthen, pale red needles, m. p. 124—125° (methyl 
ether, m. p. 83°); 6:6/-diethoxy-2:2/-bisoxythionaphthen, felted, 
red needles, commercially known as “helindon-orange R” or 
“thioindigo-orange R.” 

5 :5/-Dimethoxy-2:2/-bisoxythionaphthen is synthesised from 
5-methoryanthranilic acid, colourless needles, m. p. 179—180° 
(hydrochloride, m. p. 210°), which is prepared by hydrolysing the 
acetyl derivative, CO,H-C,H,(OMe)-NHAc, m. p. 161—162°. The 
latter is obtained from two known compounds; either 5-hydroxy- 
o-acetotoluidide is converted by means of methyl sulphate into 
5-methoxy-o-acetotoluidide, m. p. 134°, which is oxidised by per- 
manganate, or 5-hydroxyanthranilic acid is converted into the 
acetyl compound, glistening leaflets, m. p. 227°, and _ then 
methylated. 4-Methory-2-carboryphenylthiolacetic acid, yellow 
needles, m. p. 200° (decomp.), and 5:5/-dimethozy-2 :2'-bisorythio- 
naphthen, dark violet needles, may then be prepared as above. A 
poor yield of 5:5/-dihydrory-2:2'-bisorythionaphthen, bluish- 
violet flocks, is obtained by heating the latter with aluminium 
chloride in nitrobenzene at 160°. 

4 :4/-Dimethoxy-2:2/-bisoxythionaphthen is synthesised from 
2-amino-6-methoxybenzonitrile. This is converted into 2-cyano-3- 
methoryphenylthiolacetic acid, yellow needles, m. p. 182°, and 
ultimately into 4:4/-dimethory-2:2!-bisorythionaphthen, which 
exhibits a brilliant yellow fluorescence in nitrobenzene and crystal- 
lises in pale red needles. The corresponding ethoxy-compounds are 
as follows: 2-omino-6-ethorybenzonitrile, long, white needles, m. p. 
98°5°; 2-amino-6-ethorybenzamide, long needles, m. p. 169°; 
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2-cyano-3-ethoxyphenylthiolacetic acid, yellow needles, m. p. 172°; 
4:4!-diethozy-2 : 2'-bisorythionaphthen, long, pale red needles. 
With regard to the colours of these isomeric dyes, it is pointed 
out that corresponding hydroxy- and alkyloxy-derivatives are 
almost identical, but that the positions of these substituents are 
of great influence. The 6:6/-derivatives are orange-red, the 
5 :5/-isomerides are bluish-violet, whilst the 4:4’-compounds do not 
differ much in colour from “thioindigo.”’ J. C. W. 


Formamidines. V. Some Pyrazolone Derivatives. fF. B. 
Darns, H. R. O’Brisn, and C. L. Jounson (J. Amer. Chem. Soc., 
1916, 38, 1510—1517).—Dains and Brown (A., 1909, i, 781) have 
shown that disubstituted formamidines react smoothly with 
pyrazolones to form a primary amine and a substituted 4-amino- 
methylenepyrazolone. The following have now been prepared by 
heating the components at 120—150°; in some cases a _ bis- 
pyrazolone is also formed. 1-p-Tolyl-4-m-tolwidinomethylene-3- 

-~_-CO—N:-C,H,Me 
methyl-5-pyrazolone, C,H,Me-NH-CH°C< 49 ot ss 
yellow crystals, m. p. 122°; the corresponding 4-0-tolwidino- 
methylene compound, C,9H,,ONs, yellow needles, m. p. 176°5°; 
1-p-tolyl-4-0-ethoryanilinomethylene-3-methyl-5-pyrazolone, canary- 
yellow needles, m. p. 133°; 1-p-tolyl-4-p-bromoanilinomethylene-3- 
methyl-5-pyrazolone, yellow crystals, m. p. 196—197°; and 
methenylbis-1-p-tolyl-3-methyl-5-pyrazolone, CogHoO,N,, orange 
needles, m. p. 249°. The last-named substance is formed by heat- 
ing together di-m-tolylformamidine and _ 1-p-tolyl-3-methyl-5- 
pyrazolone ; in a similar manner di-pchlorophenylformamidine and 
1-0-tolyl-3-methyl-5-pyrazolone yield p-chloroaniline and methenyl- 
bis-1-0-tolyl-3-methyl-5-pyrazolone, Cy 3H. ON, orange needles, 
m. p. 190°, the same product also being formed when orthoformic 
ester is used instead of the formamidine. A third method of 
obtaining the bispyrazolones is by heating an anilinomethylene- 
pyrazolone with a pyrazolone unsubstituted in position 4. 

In the following cases a cleaner product is secured by heating 
the disubstituted formamidine and the pyrazolone in a solvent of 
high b. p., such as xylene: 1-0-tolyl-4-anilinomethylene-3-methyl-5- 
pyrazolone, reddish-brown crystals, m. p. 140°; 1-0-tolyl-4-m- 
xylidinomethylene-3-methyl-5-pyrazolone, yellow needles, m. p. 
232°; and 1-o-tolyl-4-o-ethoryanilinomethylene -3- methyl - 5 - pyr- 
azolone, yellow crystals, m. p. 160°. 

3-Phenyl-l-o-tolyl-5-pyrazolone reacts easily with disubstituted 
formamidines ; 3-phenyl-1-0-tolyl-4-anilinomethylene-5-pyrazolone, 
light yellow needles, m. p. 169°, the corresponding 4-m-rylidino- 
methylene compound, yellow crystals, m. p. 142°, and the 4-p- 
chloroanilinomethylene compound, yellow crystals, m. p. 181°. 

1-Phenyl-4-o-ethoryanilinomethylene-3-methyl-5-pyrazolone, yellow 
needles, m. p. 170°, and the corresponding 4-m-rylidinomethylene 
derivative, golden-yellow needles, m. p. 173°, have been prepared 
from 1-phenyl-3-methyl-5-pyrazolone and the requisite formamidine 
on the water-bath. 


, golden- 
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Not ouly substances containing a methylene group, but also in 
some cases their condensation products with aldehydes, react with 
formamidines; thus 1-phenyl-4-benzylidene-3-methyl-5-pyrazolone, 
when heated with diphenylformamidine, yields benzylideneaniline 
and 1-phenyl-5-anilinomethylene-3-methyl-5-pyrazolone. 

By treatment with hydrogen chloride in benzene, these amino- 
methylenepyrazolones yield additive compounds. Thus, 1-pheny]l- 
4-m-xylidinomethylene-3-methyl-5-pyrazolone forms a _ colourless 
hydrochloride, CygH,ON;,HCl, m. p. 189—190°. 1-Phenyl-4- 
anilinomethylene-3-methyl-5-pyrazolone similarly yields a hydro- 
chloride, m. p. 186° (decomp.), but when boiled with alcoholic 
hydrogen chloride is converted into aniline and methenylbis-l- 
phenyl-3-methyl-5-pyrazolone. Similar results were obtained by 
hydrolysis with alkali; by heating with alcoholic potassium 
hydroxide, 3-pheny]-l-o-tolyl-4-anilinomethylene-5-pyrazolone yields 
aniline and methenylbis-3-phenyl-1-0-tolyl-5-pyrazolone, orange- 
yellow crystals, m. p. 179°. 

1-Phenyl-4-m-nitroanilinomethylene-3-methyl-5-pyrazolone, yellow 
needles, m. p. 175°, and the corresponding p-nitroanilinomethylene 
derivative, orange-yellow needles, m. p. 170°, were prepared by the 
general method, but neither of them appears to be the substance, 
brownish-yellow needles, charring at 255—265°, obtained by 
nitrating 1-phenyl-4-anilinomethylene-3-methyl-5-pyrazolone in con- 
centrated sulphuric acid. 

The preceding aminomethylene compounds contain the group 
>C:CH:NHR. The mechanism of the reaction by which pyrazole 
and isooxazole compounds are formed from them, and their 
behaviour with bromine, prove that they react also in the tauto- 
meric form >CH°CH:NR. The dibromide obtained from the 
latter form may, under the influence of solvents, either lose its 
bromine entirely or undergo rearrangement, yielding a monobromo- 
substitution product and hydrogen bromide. Thus, 3-phenyl-1l-o- 
tolyl-4-anilinomethylene-5-pyrazclone and bromine (1 mol.) in 
glacial acetic acid yield a dibromide, C,;H,gON3Br., yellow crystals, 
m. p. 238°, which is converted by alcohol into 3-phenyl-1-o-tolyl- 
4-p-bromoanilinomethylene-5-pyrazolone, blunt, yellow needles, m. p. 
143°; the latter is formed from di-»bromophenylformamidine and 
the phenyl-o-tolylpyrazolone by the general method. 3-Phenyl-1-o- 
tolyl-4-m-bromoanilinomethylene-5-pyrazolone, m. p. 148—150°, 
forms yellow crystals. The dibromide, CjgH,gO,N;Brz, m. p. 203°, 
obtained from _ 1-phenyl-4-o-ethoxyanilinomethylene-3-methyl-5- 
pyrazolone, is converted by crystallisation from alcohol into 
methenylbis-1-phenyl-3-methyl-5-pyrazolone. In a similar manner 
the dibromide, m. p. 238°, of 3-phenyl-1-0-tolyl-4-anilinomethylene- 
5-pyrazolone yielded methenylbis-3-phenyl-1-o-tolyl-5-pyrazolone. 

3-Phenyl-1-p-bromo phenyl-5-pyrazolone, C,,H,,ON.Br, colourless 
needles, m. p. 154—155°, prepared from p-bromophenylhydrazine 
and ethyl benzoylacetate in warm alcohol, shows the same general 
reactions as do other pyrazolones containing a free methylene group. 
Thus it forms with benzaldehyde at 120° a scarlet 4-benzylidene 
derivative, C,,H,,ON,Br, not molten at 265°, with diphenylform- 
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amidine in kerosene at 125° aniline and 3-phenyl-1-p-bromophenyl- 
4-anilinomethylene-5-pyrazolone, Cy ,H,ON;Br, yellow _ needles, 
m. p. 188°, and with orthoformic ester methenylbis-3-phenyl-1-p- 
bromophenyl-5-pyrazolone, C3,HO.N,Br2, reddish-yellow needles, 
not molten at 265°. ae 

Ethyl benzoylacetate and di-o-phenetidylformamidine heated 
together on the water-bath yield o-ethoxyanilinomethylenebenzoyl- 
acet-o-ethoxyanilide, OEt-C,H,-NH-CO-CBz:CH-NH-C,H,OEt, 
colourless crystals, m. p. 173°, which is converted by phenyl- 
hydrazine at 120° into o-phenetidine and te gage 
carboxy-o-ethoxyanilide, OBt-C,HyNH-CO-C opp slender 


needles, m. p. 118°. 

The following new compounds have been prepared in the course 
of the investigation: ethyl malonate and di-o-phenetidylform- 
amidine on the water-bath yield ethyl o-ethoxyanilinomethylene- 
malonate, OEt-C,H,NH-CH:C(CO,Et),, long needles, m. p. 
66—67°. By bromination in glacial acetic acid 1-0-tolyl-3-methy]- 
5-pyrazolone yields the 4-bromo-derivative, C,,H,,ON,Br, yellow 
crystals, m. p. 116°, and 3-phenyl-l-o-tolyl-5-pyrazolone the 
4-bromo-derivative, C,,H,,ON.Br, brownish-yellow needles, m. p. 
110°. C. 


Vicine and Divicine. P. A. Levene and James K. Senior 
(J. Biol. Chem., 1916, 25, 607-622. Compare Levene, A., 1914, 
i, 1004, and E. Fischer, A., 1915, i, 451).—The present investiga- 
tion furnishes direct chemical evidence regarding the location of 
the two amino-groups in divicine. The presence of an amino-group 
in position 2 is proved by the preparation of guanidine by oxida- 
tion of divicine sulphate with potassium chlorate and hydrochloric 
acid, a method which Fischer employed for the establishment of 
the constitution of 2-aminouric acid (Ber., 1897, 30, 571). 
Controls were carried out with the sulphates of synthetic 4:5- 
diaminotetrahydropyrimid-2:6-dione and 2:5-diaminotetrahydro- 
pyrimid-4 : 6-dione, the latter of which alone yielded guanidine. 

The position of the amino-groups has also been determined by 
the comparison of the amino-y-uric acids prepared by the action 
of boiling potassium cyanate on divicine and the synthetic 2:5- 
and 4:5-diamino-compounds respectively. The products obtained 
from the former two compounds are identical with the 2-amino-y- 
uric acid described by Traube (Ber., 1893, 26, 2558), and differ 
materially from that obtained from the latter. 4-A mino-p-uric 
acid, NH 00-C(NH-0O-NH,)> C-NH,, crystallises from hot 
water in oblong plates with 1H,O, which it loses in forty hours 
at 135° in a vacuum over sulphuric acid. On treatment with 
hydrochloric acid in a sealed tube at 120°, it is converted into 
uric acid. 

In confirmation of Fischer (/oc. cit.), the authors find that on 
fusion with carbamide the 4:5-diamino-compound yields uric acid, 
whereas divicine and the 2:5-diamino-compound do not do so. The 
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identity of divicine with the 2:5-diaminotetrahydropyrimid-4 : 6- 
dione seems therefore to be established. 

The constitutional formula for vicine already put forward 
(Levene, loc. cit.) has been confirmed by the determination of the 
molecular weight by the boiling-point method, using water as 
solvent. The figures obtained indicate the presence of a mono- 
nucleoside. H. W. B. 


Constitution of Azoxy-compounds. A. AnGeELI (Gazzetta, 
1916, 46, ii, 67—118)—A summary of the work published, in 
conjunction with Alessandri, Valori, and Ajazzi-Mancini, in a 
number of papers in the years 1908-1915. Tt. H. P. 


The Relation between the Chemical Constitution and Colour 
of Azo-compounds. ANuKUL CHANDRA Sircar (T., 1916, 109, 
757—776. Compare A., 1912, i, 1037)—In order to test the 
validity of certain points in the theory of the colour and constitu- 
tion of azo-compounds, certain new azo-compounds have been pre- 
pared, and the colours yielded by them as dyes and their absorption 
spectra compared with those of similar known compounds. 

When 4-nitro-a-naphthylamine is diazotised in concentrated 
hydrochloric acid solution and added to a cold dilute alkaline solu- 
tion of phenol, 4-nitronaphthalene-1-azophenol, 

NO,°C,,>H¢*N.*C,H, OH, 

pale red needles, m. p. 182—183°, is obtained. It dissolves in a 
boiling solution of alkali hydroxide with a deep red, and in con- 
centrated sulphuric acid with a magenta colour, and dyes wool 
bright yellow. 4-Nitronaphthalene-l-azosalicylie acid, yellowish-red 
needles, softening at 199—200°, m. p. 222—223°, is similarly pre- 
pared. It dissolves in boiling alkali hydroxide solution with a 
deep red, and in concentrated sulphuric acid with a violet colour. 
It dyes both unmordanted and chrome-mordanted wool orange- 
ellow. 

. p-Sulphobenzene-1-azo-1! : 2! :3! :4/-tetrahydro-4-naphthol, orange 
needles, is prepared from its sodium salt (compare Bamberger and 
Bordt, A., 1890, 508) by the addition of concentrated hydrochloric 
acid to its aqueous solution. It dissolves in alkali hydroxide with 
an orange-red, and in concentrated sulphuric acid with a red colour 
and dyes in full yellow shades. 

p-Witrobenzene-l-azo-1! : 2! :3!:4!-tetrahydro -4-naphthol, orange 
prisms, m. p. 217°, is obtained by diazotising pnitroaniline and 
combining it with an alkaline solution of 1/:2/:3/:4/-tetrahydro-a- 
naphthol. It dissolves in alkali hydroxide solution with an orange- 
red, and in concentrated sulphuric acid with a red colour, and dyes 
wool in full yellow shades. p-Bromobenzene-1-azo-1! :2! :3!:4/- 
tetrahydro-4-naphthol, orange-yellow needles, m. p. 147—148°5°, 
similarly prepared, gives similar colours in solution. It dyes wool 
yellow. 

Benzene-l-azo-4-anthrol, violet-red, shining needles, m. pp. 
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234—235° (decomp.) is prepared by diazotising aniline and adding 
it to an alcoholic solution of a-anthrol. It dissolves in alcoholic 
potassium hydroxide with a reddish-violet, and in concentrated 
sulphuric acid with a violet-black colour, and dyes wool reddish- 
violet. p-Bromobenzene-l-azo-4-anthrol, dark reddish-violet, micro- 
scopic needles, m. p. 248—-249°, is obtained in a similar manner, it 
dissolves in alcoholic potassium hydroxide with a violet, and in 
concentrated sulphuric acid with a bluish-black colour, and dyes 
wool reddish-violet. p-Nitrobenzene-l-azo4-anthrol, a dark red 
powder, m. p. 285°, similarly prepared, dissolves in alcoholic potass- 
ium hydroxide with a greenish-blue, and in concentrated sulphuric 
acid with a bluish-black colour; it dyes wool reddish-violet. p-Sul- 
phobenzene-1-azo-4-anthrol, a dark red powder, prepared by adding 
a diazotised solution of sulphanilic acid to a solution of a-anthrol 
in excess of alkali hydroxide, dissolves in alcoholic potassium hydr- 
oxide with a violet, and in concentrated sulphuric acid with a bluish- 
black colour, and it dyes wool bright violet. 

A comparison of the colour of the dyeings obtained on wool with 
the various azotetrahydronaphthols, azo-a-anthrols, azoanthranols, 
and the corresponding azophenols and azo-a-naphthols, shows that 
in an azo-compound the longer the chain of alternate double and 
single bonds in the part of the molecule containing the auxochrome, 
going from the auxochrome to the azo-linking by the longest possible 
route, the deeper is the colour, and vice versé. Similarly, an exam- 
ination of the absorption spectra shows that, in an azo-compound, 
the longer is this chain, the further is the head of the absorp- 
tion band shifted towards the red end of the spectrum, and vice 
versa. The absorption curves of the potassium salts of azotetra- 
hydronaphthols and azoanthranols, as measured in alcoholic solu- 
tion, are found to be much like the absorption curves of the potass- 
ium salts of the corresponding azo-a-naphthols and azo-a-anthrols 
respectively. These facts seem to support Hantzsch’s views (com- 
pare A., 1900, i, 122) that the salts of p-hydroxyazo-compounds are 
true derivatives of hydroxyazobenzene, and seem opposed to the 
theory of Hewitt and Mitchell (compare T., 1906, 89, 18; 1907, 
91, 1251) as to the transformation of the nitroazo-structure into the 
isonitro-isoazo-form (with a diquinonoid structure) when p-nitro- 
hydroxyazo-compounds are dissolved in alkali. The difference in 
the lengths of the chain of alternate double and single bonds in the 
nuclei containing the auxochrome being the primary cause of the 
difference of colour of any two azo-compounds, it cannot be main- 
tained that, in order to produce azo-dyestuffs giving deeper colours 
than orange or brown, the auxochrome should necessarily be con- 
tained in a naphthalene nucleus. W. G. 


Mechanism of the Azoimide Synthesis from Hydrazine 
and Nitrous Acid. fF. Sommer and H. Pincas (Ber., 1916, 49, 
1147. Compare this vol., ii, 316)—An unimportant addition to 
the theoretical discussion of the earlier paper. J. C. W. 
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Origin of the Humin formed by the Acid Hydrolysis of 
Proteins. II. Hydrolysis in the Presence of Carbohydrates 
and of Aldehydes. Ross Aiken Gorrner (J. Biol. Chem., 1916, 
26, 177—-204. Compare Gortner and Blish, A., 1915, i, 726).— 
The addition of carbohydrates or aldehydes to a _hydrolysing 
mixture of a protein and hydrochloric acid produces considerable 
changes in the distribution of nitrogen in the hydrolysate. The 
humin nitrogen is usually largely increased, and is nearly all “ acid 
insoluble.” With formaldehyde, the proportion of “ acid-insol- 
uble”’ to “ acid-soluble’”’ humin decreases with increasing quantities 
of the aldehyde, although the total humin nitrogen remains con- 
stant at a figure about 150% higher than is obtained in the absence 
of the aldehyde. 

Both tryptophan and tyrosine yield a very considerable propor- 
tion of “ acid-nsoluble” humin nitrogen when boiled with hydro- 
chloric acid in the presence of benzaldehyde, and it is thought that 
these amino-acids constitute the source of the humin-nitrogen formed 
during the hydrolysis of proteins. H. W. B. 


Influence of Alkali and Alkaline Earth Salts on the Rate 
of Solution of Caseinogen by Sodium Hydroxide. T. Brai:- 
rorD Ropertson and K. Mryakxe (J. Biol. Chem., 1916, 25, 
351—361. Compare A., 1910, i, 528).—The relation between the 
time during which the caseinogen is in contact with the solvent 
and the amount of caseinogen which dissolves is expressed by the 
equation z= Xt”, even in the presence of alkali or alkaline-earth 
chlorides in the sodium hydroxide solution employed as solvent. 
The presence of these salts decreases the rate of solution of the 
caseinogen, the retardation increasing with increasing concentration 
of the salt employed. 

The product of the two constants, K x m, is termed the “ coeffi- 
cient of penetration.” Its value decreases with increasing concen- 
tration of the chlorides of sodium, potassium, calcium, strontium, 
or barium, between the limits of concentration employed, the acce- 
leration of the decrease being positive in the cases of potassium 
and sodium chlorides, and negative in those of the other chlorides 
named. H. W. B. 


Conjugated Sulphuric Acid of the Mucin of Pig’s Stomach 
(Mucoitin-Sulphuric Acid). I. P. A. Levene and J. Lopez- 
Sudrez (J. Biol. Chem., 1916, 25, 511—516. Compare A., 1913, i. 
1267).—Glucosamine has been found to be one of the hydrolytic 
products of mucoitin-sulphuric acid. It is identified by the solu- 
bility of its hydrochloride, the character and magnitude of its 
optical rotation, the properties of its osazone, and conversion into 
chitonic acid. Mucoitin-sulphuric acid thus differs fundamentally 
from the conjugated sulphuric acid obtained from mucoids (chon- 
droitin-sulphuric acid). H. W. B. 

The Influence Exercised by the Degree of Reduction of the 


Hemochromogens on their Spectral Properties. Cu. Duéri 
and G. Vrecrezz1 (Compt. rend., 1916, 168, 209—212. Compare 


ce 
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ibid., 1916, 168, 18).—Acid hemochromogen, alkaline hemochromo- 
gen, and ordinary alkaline hemochromogen (formed by means of 
hydrazine hydrate) show, in aqueous alcoholic solutions, very differ- 
ent absorption spectra, according as the reduction has taken place 
in open or sealed tubes. The bands a and 8 vary in position and 
breadth, and the relative intensity and breadth of the bands enable 
several types of spectra to be distinguished. The hemochromogens 
prepared in sealed tubes are products of complete reduction, whilst 
if the preparation takes place in open tubes, the reduction is pro 

ably incomplete. W. G. 


Kephalin. IV. Phenyl- and Naphthyl-carbamidokephalin. 
P. A. Levene and C. J. West (J. Biol. Chem., 1916, 25, 517—519. 
Compare this vol., i, 298).—Phenylcarbamidoke phalin, 

C,,H;,0,;,NP,CNOPh, 
is prepared by the action of phenylcarbimide on kephalin in chloro- 
form solution. The product is precipitated by acetone and purified 
by cooling its solution in ethyl acetate to 0°. It is obtained as a 
granular, amorphous powder. On reduction with hydrogen gas by 
Paal’s method, phenylcarbamidotetrahydrokephalin, 
C,,H.0,,NP,CNOPh, 
is formed. It is also a granular, amorphous product, but more 
insoluble than the mother substance. 

Naphthylearbamidokephalin, CyH,,0,,NP,CNO-C,,H,, is _ pre- 

pared in a similar manner. It is insoluble in ethyl acetate, and is 


purified by solution in chloroform and reprecipitation with acetone. 
H. W. B. 


Behaviour of Purified Proteins towards Proteolytic Enzymes. 
Epwarp M. Franken (J. Biol. Chem., 1916, 26, 31—59).—The rate 
of digestion of each of thirteen proteins has been ascertained when 
subjected to the action of certain proteolytic enzymes. 

Pepsin-hydrochloric acid liberates about 20% of the total amino- 
nitrogen of a protein in less than one hundred hours. Trypsin 
causes a cleavage of about 50% of the amino-nitrogen, but when it 
acts on proteins already partly digested with pepsin, about 70% of 
the amino-nitrogen is liberated in the same time. Erepsin, follow- 
ing the action of pepsin, liberates about 85% of the amino-nitrogen, 
whilst the successive action of pepsin, trypsin, and erepsin results 
in the cleavage of 85—90% of the total amino-nitrogen in the 
protein. H. W. B. 


Reactions of Peroxydase Purified by Ultrafiltration. A. 
Bacu (Arch. Sci. phys. nat., 1916, [iv], 42, 56—61)—wWhilst 
phenol, guaiacol, quinol, and pyrogallol were found to give the same 
colour reactions with an extract of horseradish and the same 
extract subjected to ultrafiltration, in presence of hydrogen per- 
oxide, very different results were obtained with orcinol, aniline, 
dimethyl- and diethyl-aniline, benzidine, and pphenylenediamine. 

When o-cresol and saligenin are treated with a mixture of puri- 
fied peroxydase and hydrogen peroxide, a yellow colour is produced 
in both cases, which changes to brown and then to reddish-brown. 
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Salicylaldeliyde only reacts when the solution is made slightly alka- 
line with hydrogen dipotassium phosphate. Salicylic acid gives 
no reaction. 

In the oxidation of o-cresol and saligenin, formic acid is produced, 
but no appreciable amount of carbon dioxide could be detected. 

Ethyl alcohol is not attacked. It is considered more prob- 
able that ethyl alcohol is oxidised by a mixture than by a specific 
“alcoholoxydase.”’ N. H. J. M. 


A New Heterogeneous Ring, containing Arsenic in the 
Nucleue. Methylarsepedine (Methylcyclopentamethylene- 
arsine). Enrique V. Zapp (Bull. Soc. chim. 1916, [iv], 19, 
290—300. Compare Gruttner and Wiernik, this vol., i, 92).—A 
more detailed account of work already published (this vol., i, 
575), certain new derivatives being described. The author proposes 
the uames arsedine and arsepedine for the arsenic analogues of pyr- 
idine and piperidine respectively, methylceyclopentamethylenearsine 
thus becoming 1l-methylarsepedine. This compound has D' 1:218; 
b. p. 156°/760 mm., 76°/36 mm., or 65°/20—22 mm., and it is vola- 
tile in steam. It has a feeble reducing action, and only very 
energetic reducing agents have any action on it, liberating arsenic. 
It does not yield its arsenic to cold or boiling nitric acid (D 1°42). 
In aqueous suspension it forms additive compounds with the halo- 
gens, three of which were prepared, namely, 1 :1-dichloro-1-methyl- 


arse pedine, CH, <r Ci> AsMeCl,, obtained as a very hygro- 
———s 


scopic, viscous mass, decomposing in a vacuum giving methyl 
chloride and ae-dichloropentane; 1:1-dibromo-l-methylarsepedine, 
very hygroscopic crystals, which decompose on heating, giving 
methyl bromide and 1-bromoarsepedine, a red oil; 1:1-di-iodo-1- 
methylarsepedine, a yellow powder, m. p. 120° (decomp.). 
1-Methylarsepedine gives a platinichloride, a pale yellow powder, 
m. p. 163°. The methiodide (Joc. cit.) in aqueous solution on the 
addition of a solution of picric acid gives 1 :1-dimethylarsepedine 
picrate, yellow needles, m. p. 258°. W. G. 


Preparation of Organo-metallic Compounds. W. ScHLENK 
(D.R.-P., 292310; from J. Soc. Chem. Ind., 1916, 35, 867).— 
Organo-metallic compounds are obtained by treatment of substances, 
containing a C:C, C:N, or N:N linking, in suspension or solution 
in an indifferent medium, with a finely divided alkali metal in the 
absence of oxygen, moisture, or carbon dioxide. Thus stilbene is 
converted into disodiodiphenylethane, benzylideneaniline into 
disodiodianilinodiphenylethane, and azomethane into disodio- 
hydrazomethane. On treatment with water, the alkali metal is 
replaced by hydrogen, whilst carbon dioxide is absorbed with forma- 
tion of the corresponding carboxylic acid. G. F. M. 


[Preparation of Mercurated Alcohols of the Aromatic Series. | 
V. Grienarp (Bull. Soc. chim., 1916, [iv], 19, 281).—A claim that 
the work described in a paper published by Abelmann (compare A., 
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1915, i, 470) and more recently by the author in their joint names 
(compare this vol., i, 228) is really joint work; as such it was 
communicated to a congress at Havre in 1914. W. G. 


Organic Lead Compounds. I. Mixed Lead Tetra-alkyls 
of the Type R},PbR*. Gerrnarp Grirrner and Eric Krause. 
(Ber., 1916, 49, 1125—1133).—Some compounds of the above type 
have been prepared by the action of an excess of a magnesium 
alkyl haloid on lead trialkyl haloids. The latter compounds are not 
easily obtained; the reduction of ketones at lead cathodes has 
been the most recent method for preparing small quantities (com- 
pare A., 1911, i, 187, 188). It is now found that they can be 
readily prepared, however, by adding a solution of the halogen in 
carbon tetrachloride to a solution of a lead tetra-alkyl at —75°. 
Still, there is no very good method for preparing the tetra-alkyls. 
The addition of lead haloids to magnesium alkyl haloids (Pfeiffer, 
A., 1904, i, 544) is usually complicated by the formation of unsatur- 
ated lead alkyls, which distil with the tetra-alkyls and render these 
otherwise stable compounds very unstable. The lead trialky] haloids 
must also be quite free from iead haloids. For this reason the 
stable chlorides or the freshly prepared bromides are quite useful, 
but never the iodides. 

The mixed lead tetra-alkyls, like the simple ones, are mobile, 
volatile, poisonous liquids, with faint, raspberry-like odours. They 
react with halogens to form compounds of the type PbR!,R*X, 
which will lead ultimately, it is hoped, to the preparation of alkyl 
compounds of asymmetric lead. Lead methyltriethyl differs from 
the others, however, in that halogens remove the methyl and not 
one of the three ethyl groups. 

Lead trimethylethyl, PhMe,Et, from magnesium ethyl bromide and 
trimethyl lead chloride, has b. p. 128—130°/751 mm. (corr.), D?? 1:8893, 
ny 15132, np—ni? 0°01936; lead trimethyl-n-propyl has b. p. 
151—152°(corr.)/755 mm., D? 1°7595, nm} 15082, n,— nz 001805 ; 
lead trimethyl-n-butyl has b. p. 64°5°/14 mm, D¥# 1:6740, nF*1-5035, 
Ny —ne*® 001705 ; lead trimethylisobutyl has b. p. 165—166°(corr.)/769 
mm., D?* 1-6684, n2* 1:5021, n, — 22'* 0-01675 ; lead trimethylisoamyl 
has b. p. 70°/13 mm., D?* 15241, m }* 1:4926, n, — n?* 001553 ; lead 
methyltriethyl has b. p. 70—70°5°/16 mm., D?? 1°7124, njit* 1°5158, 
Ny —ne* 0°01826; lead triethyl-n-propyl has b. p. 99°5°/16 mm., 
D?* 15948, nj?7 15175, ny—ni?? 001719 ; lead triethylisobutyl has 
b. p. 108-2°/16 mm., D?*® 1°5302, n#° 15120, np— nz? 0°01686; lead 
triethylisoamyl has b. p. 114°5°/13 mm., D?* 1:°5055, nf 1:5118, 
Ny — n@ 001680. J.C. W. 
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Physiological Chemistry. 


Role of Psychic and Sensory Stimuli in the Hyperglycemia 
Produced by Lowering the Environmental Temperature of Dogs. 
B. Kramer and H. W. Corrin (J. Biol. Chem., 1916, 25, 423—430). 
—The percentage of dextrose in the blood of a dog does not vary 
when the animal is exposed to changes in external temperature for 
brief periods of three or four hours’ duration, provided the animal 
is kept quiet. If excited, however, or rendered uncomfortable, a 
slight rise occurs in the dextrose content of the blood. Exposure of 
the animal to a low external temperature for a period of twenty- 
four hours or longer produces a definite hyperglycemia. H. W. B. 


Effect of Surgical Procedures on Blood-sugar and Renal 
Permeability. Avsert A. Epsrein, JosepH Reiss, and Jacos 
Branow_Er (J. Biol. Chem., 1916, 26, 25—-29).—The activity of the 
kidney has been tested by means of the injection of phenolsulphone~ 
phthalein before and after certain surgical operations. It is found 
that operative procedures under anesthesia accompanied by hyper- 
glycemia are associated with a.reduction or impairment of renal 
function. From this the authors draw the conclusion that the 
infrequent elimination of sugar in the urine after operations is due 
to a diminished permeability of the kidneys. H. W. B. 


Carbohydrate Metabolism. XI. Rédle of Calcium in the 
Regulation of the Sugar Content of the Blood. Frank P 
UnverHILL (/. Biol. Chem., 1916, 25, 447—461).—Calcium salts 
appear to assist in the regulation of the sugar content of the blood 
because (1) although their injection into normal rabbits fails to 
affect normal carbohydrate metabolism, a similar injection in con- 
junction with adrenaline produces a notable increase in the elimin- 
ated dextrose over and above that produced by the injection of 
adrenaline alone, and (2) the withdrawal of calcium by the intro- 
duction of sodium phosphate or oxalate intravenously or subcutane- 
ously into normal rabbits leads to hypoglycemia. H. W. B. 


Oarbohydrate Metabolism. XII. Influence of Sodium 
Carbonate on the Sugar Content of the Blood and on 
Adrenaline Hyperglycemia and Glycosuria. Frank P. 
UNDERHILL (J. Biol. Chem., 1916, 25, 463-469. Compare preced- 
ing abstract)._-The intravenous injection of sodium carbonate into 
rabbits induces a marked, although transient, fall in the sugar 
content of the blood (compare Pavy and Godden, A., 1912, ii, 68). 
The hyperglycemia and glycosuria provoked by adrenaline are both 
significantly decreased if sodium carbonate is administered at suit- 
able periods of time prior to the introduction of the adrenaline. 


H. W. B. 
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Carbohydrate Metabolism. XIII. Influence of Magnesium 
Salts on the Sugar Content of the Biood and on Adrenaline 
Hypergiyceemia and Glycosuria. Frank P. Unperuity (J. Biol. 
Chem., 1916, 25, 471—478. Compare preceding abstracts).—-Small 
doses of magnesium lactate introduced subcutaneously into rabbits 
fail to produce significant changes in the sugar content of the 
blood. The subsequent administration of adrenaline is accom- 
panied by a greater hyperglycemia and glycosuria than occurs when 
adrenaline alone is administered to the norma] animal. 

The effect on the blood and urine of the administration of mag- 
nesium sulphate to rabbits is apparently dependent on the same 
factors as those which control the resulting anesthesia. If general 
anesthesia develops, hyperglycemia and glycosuria set in. If, 
however, the anesthesia is absent, glycosuria is also absent, and the 
hyperglycemia, if present, is not pronounced and of short dura- 
tion. The injection of calcium salts during the height of mag- 
nesium anesthesia, which quickly abolishes this state (Meltzer and 
Auer, A., 1908, ii, 312), also quickly restores the sugar content of 
blood and urine to the normal level. H. W. B. 


Enzymic Actions of Blood on Dextrose. II. Destruction 
and Condensation of Dextrose by Blood Circulated, with or 
without Dextrose, in the Surviving Pancreas. U«co LomsBroso 
(Atti R. Accad. Lincei, 1916, [|v], 25, i, 802—806. Compare this 
vol., i, 612).—-Under normal conditions the glycolytic activity of 
blood is very slight, only a minimal fraction of the dextrose con- 
tained in a similar volume of the blood being destroyed. When, 
however, blood containing 0°5—-1% of dextrose is circulated in the 
pancreas of a normal dog, part of the dextrose is consumed and 
the blood develops intense glycolytic activity capable of destroy- 
ing a considerable portion of the remaining dextrose in a few 
hours. The tendency of the blood to condense the dextrose shows 
no corresponding change. 

When pure blood is circulated in the pancreas of a normal dog 
and 0°5—1% of dextrose is added after the circulation, the glyco- 
lytic power of the blood is not modified as in the preceding case ; 
at the most a slightly increased destruction of the dextrose occurs. 
Pure blood which has been circulated in the pancreas shows a 
marked tendency to produce in dextrose, subsequently added, the 


synthetic phenomenon shown in limited degree by normal blood. 
as Qe Ee 


- Enzymic Actions of Blood on Dextrose. III. Destruction 
and Condensation of Dextrose by Blood Circulated, with or 
without Dextrose, in the Surviving Intestine. Uco Lomsroso 
(Atti R. Accad. Lincei, 1916, |v], 25, ii, 41—46)—When blood 
containing dextrose is circulated in the surviving intestine of a 
normal dog, results similar to those given with the pancreas (see 
preceding abstract) are obtained, except that the glycolytic enzyme 
exhibits still greater activity. Condensation phenomena, if occur- 
ing at all, do not surpass in extent those taking place with normal 
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blood. When the dextrose is added to the blood after the circu- 
lation, a distinct, although lower increase is found in the glyco- 
lytic power; in this case, however, an apparent disappearance of 
the dextrose, owing to condensation, is observed to a greater 
extent than in the experiments with the pancreas. When, under 
these conditions, blood is kept for a long time in the thermostat, 
its reducing power (1) diminishes very considerably, owing to con- 
densation of the dextrose; (2) rises to almost exactly its initial 
value, owing to liberation of the dextrose; and (3) begins to 
decrease, in consequence of the destruction of the dextrose. These 
three actions are attributed to three different enzymes. T. H. P. 


Distribution of the Lipoids (‘‘ Fat”) in Human Blood. W. RK. 
Buoor (J. Biol. Chem., 1916, 25, 577—599).—The term “lipoids ”’ 
is used in this paper as a general term for all those substances 
connected with the metabolism of the fatty acids, including the 
fatty acids, their naturally occurring compounds, and such sub- 
stances, as cholesterol, which occur naturally in combination with 
the fatty acids, and are therefore presumably connected with their 
metabolism. 

Complete analyses of the lipoids of the blood of twenty-three 
normal and twenty-five abnormal persons are presented, together | 
with ratios between certain of these lipoids. 

In normal blood it is found that the corpuscles contain approxi- 
mately twice as much lecithin as the plasma, whilst the plasma 
contains almost always more cholesterol and fatty acid than the 
corpuscles. In the corpuscles there is twice as much lecithin as 
cholesterol; in the plasma the amounts are about equal. These 
ratios between lecithin and cholesterol are constant for normal 
blood and for most samples of pathological blood. The amount 
of fat (glycerides) in normal plasma is small; in the corpuscles it 
may be entirely absent. 

_ The most characteristic feature of pathological blood is the 
increase of fatty acids and fat, both in plasma and corpuscles, and 
the decrease of lecithin in the plasma. Since the fat is probably 
to be regarded as the “storage” form of the body lipoids and the 
lecithin as the first step in its utilisation, an undue accumulation 
of fat or a notably decreased value for lecithin probably indicates 
a diminished activity of the fat metabolism. 

_ In severe diabetes the lipoids of the blood are all greatly 
increased, but the ratios between the constituents are practically 
normal, Low values are obtained for the cholesterol of the plasma 
in anemia, which confirms the view ascribing an anti-hemolytic 
function to this substance. In hemophilia, low values for lecithin 
(with which kephalin is included) were obtained (compare Howell, 
A., 1912, ii, 1078). 


Nature of the Acid-soluble Phosphorus of Serum. Isipor 
GrEENWALD (J. Biol. Chem., 1916, 25, 431—435).—The phosphorus 
compounds in serum consist almost exclusively of phospholipins 
and inorganic phosphate. There is some indication of the presence 
of a form which is soluble in dilute acids, but is not precipitated 
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by magnesia mixture or by molybdate solution, and does not 
dialyse readily from serum. H. W. B. 


Digestibility and Utilisation of the Proteins of the Egg. 
W. G. Bateman (/. Biol. Chem., 1916, 26, 263—291).—Experi- 
ments are described in which the effects are noted of employing 
raw and cooked white of egg as the protein element of the diet 
of dogs, rats, rabbits, and men. It is found that raw white of 
egg is a decidedly indigestible substance. Only 50 to 70% is 
utilised by the body, the remainder being excreted with the feces. 
When ingested in large amounts it causes diarrhea. Of the 
individual proteins constituting egg-white, the albumin fraction 
appears to be the indigestible component. The indigestibility may 
be due to the anti-tryptic properties of the raw egg-white. After 
persistent feeding for several days a certain tolerance for the 
native protein is acquired, so that the symptoms described above 
gradually disappear. 

Raw white of egg can be rendered digestible by coagulation by 
heat; by precipitation with alcohol, chloroform, or ether; by 
incubation with a dilute acid or an alkali; by partial digestion by 
pepsin, or by conversion into alkali metaprotein. 

The white of the duck’s egg behaves in the same way as that 
of the hen’s egg in the animal body. 

Egg-yolk, either raw or cooked, is excellently utilised, although 
it sometimes causes digestive disturbances in dogs, apparently 
because of its high fat content. 

The extensive use of raw egg-white in current dieto-therapy is 
not warranted by these observations. H. W. B. 


Utilisation of Inositol in the Dog. R. J. Anprrson (J. Biol. 
Chem., 1916, 25, 391—397).—Inositol is not utilised to any extent 
by the dog. It is not stored or oxidised in the body, but as much 
as 77% of the amount ingested may be recovered unchanged from 
the excreta. It is chiefly eliminated with the feces. H. W. B. 


Utilisation of Inositol in the Animal Organism. Effect of 
Inositol on the Metabolism of Man. R. J. Anprrson and A. W. 
BoswortH (J. Biol. Chem., 1916, 25, 399—407. Compare pre- 
ceding abstract).—The ingestion of inositol does not have any 
marked effect on general metabolism in man, except the produc- 
tion of a slight increase in the amount of creatinine eliminated in 
the few days immediately following the resumption of the ordinary 
diet. About 9% of the ingested inositol is regained from the urine ; 
in what manner the balance, about 91%, of the inositol is utilised 
has not been ascertained. The feces remained free from inositol. 


H. W. B. 


Utilisation of Sucrose and the Inverting Power of the 
Blood Serum after Parenteral Administration of Sucrose. 
Suicenopu Kuriyama (J. Biol. Chem., 1916, 25, 521—547).— 
After sucrose is administered parenterally to dogs in doses of 0°4 
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to 0°9 gram per kilo. of body weight, the amount which can be 
recovered from the urine averages 76% of the amount injected. 
The utilisation of the sugar is not increased after repeated 
injections, nor can the presence of an inverting enzyme be detected 
in the serum either before or after the administration of the 
sucrose. When solutions of yeast invertin are injected either sub- 
cutaneously or intravenously, invertase is recognisable in the 
serum, and sucrose subsequently injected does not reappear to such 
a large extent in the urine. These experiments do not support 
the view that the administration of sucrose to an animal leads to 
the protective appearance of invertase in the serum (compare 
Abderhalden and Grigorescu, A., 1914, i, 765). H. W. B. 


Effect on Nitrogen Partition of Substituting Alcohol for 
Sucrose in an Otherwise Fixed Diet. Freperick 8. Hammerr 
(J. Biol. Chem., 1916, 25, 601—605).—In two subjects accustomed 
to the moderate use of alcoholic beverages, the substitution in an 
otherwise fixed diet of alcohol for sucrose in isodynamic amounts, 
yielding about 370 cal., did not produce any significant changes 
in the nitrogen partition or in the total nitrogen excreted in the 
urine. H. W. B. 


Mechanism of the Sparing Action of Carbohydrates on 
Protein Metabolism. R. A. Kocuer (J. Biol. Chem.. 1916, 25, 
571—576).—The author describes some experiments on fasting 
dogs in which, when the daily output of nitrogen in the urine had 
become constant, sucrose was added to the diet in some cases and 
equivalent quantities of lactic acid or pyruvic acid in other cases. 
In all cases the effect was a diminution in the urinary nitrogen, 
which amounted to about 60% when either sucrose or lactic acid 
was administered and rather less in the case of pyruvic acid. 

Lactic acid therefore exerts practically the same sparing action 
on protein metabolism as carbohydrate, and the author considers 
that this constitutes evidence in favour of the view that normally 
lactic acid is formed as an intermediate compound in the utilisa- 
tion of carbohydrates in the body, and suggests that the observed 
sparing action is due to the-synthesis of amino-acids from lactic 
acid and part of the nitrogen from protein catabolism which other- 
wise, in the absence of suitable carbohydrate derivatives, is 
excreted in the urine. By means of this synthesis of amino-acids, 


part of the nitrogen is retained and formed into new proteins. 
H. W. B. 


Metabolism of Sulphur. I. Relative Eliminations of 
Sulphur and Nitrogen in the Dog in Inanition and Subsequent 
Feeding. Howarp B. Lewis (J. Biol. Chem., 1916, 26, 61—68).— 
The results indicate that a retention of sulphur as compared with 
nitrogen does not occur during fasting. On the subsequent 
administration of protein, relatively more sulphur than nitrogen 
is at first retained by the organism, which suggests that there is a 
demand for replacement of sulphur compounds in the body which 
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meets with a prompt response. Afterwards, the nitrogen: sulphur 
ratio becomes less than normal, until the balance between cystine 
and the other amino-acids is restored. H. W. B. 


Growth, V. Influence of Cholesterol on the Growth of 
the White Mouse. T. Braitsrorp Ropertson (J. Biol. Chem., 
1916, 25, 635—646. Compare this vol., i, 350).—The administra- 
tion of 40 mg. per day per animal of cholesterol to mice, beginning 
at five weeks after birth, leads at first to a marked retardation of 
growth, which is followed after the tenth week by accelerated 
growth, although the acceleration is insufficient to compensate 
entirely for the initial retardation. The animals fed on cholesterol 
do not differ noticeably in size from normal animals, but their coats 
are smoother and more glossy. H. W. B. 


Growth. VI. Influence of Lecithin on the Growth of 
the White Mouse. T. Braiusrorp Roperrson (J. Biol. Chem., 
1916, 25, 647—661. Compare preceding abstract)—The adminis- 
tration by the mouth of 80 mg. per day per animal of lecithin to 


mice does not appear to have any significant effect on growth. 
H. W. B. 


Growth. VII. Influence of the Administration of Egg 
Lecithin and of Cholesterol to the Mother, on the Growth 
of Suckling Mice. T. Braitsrorp Ropertson and Erne, Cut er 
(J. Biol. Chem., 1916, 25, 663—667. Compare preceding abstract). 
—The administration of 100 mg. of cholesterol per 5 Se by the 
mouth to the mother causes a marked retardation of the growth 
of suckling mice. Lecithin causes a similar retardation, though 
not so marked. The authors were unable to ascertain whether the 
retardation in growth was due to the direct action of cholesterol 
and lecithin on the suckling mice or only to an indirect action due 
to interference with the supply of milk. H. W. B. 


Quantitative Comparison of Caseinogen, Lactalbumin, and 
Edestin for Growth or Maintenance. Tuomas B. Osporne and 
LarayeTTE B. Menvet (J. Biol. Chem., 1916, 26, 1—23).—Experi- 
ments on rats are recorded which demonstrate the superior efficiency 
of lactalbumin in the nutrition of growth and of maintenance even 
when the amount of protein administered is less than that actually 
required for normal growth. It is found that 50% more of caseino- 
gen or 90% more of edestin than of lactalbumin is required to 
produce the same gain in body-weight. The addition of cystine to 
caseinogen renders the latter more efficient for growth, but does 
not render it equal to lactalbumin. In one series of experiments 
where an addition of 3% of cystine was made to the caseinogen, 18% 
less of the protein produced 124% more growth as measured by 
increase of body-weight. H. W. B. 


Feeding Experiments on the Substitution of Protein by 
Definite Mixtures of Isolated Amino-Acids. H. H. Mircue. 
(J. Biol. Chem., 1916, 26, 231—261).—The results of these experi- 
ments with mice show that the alternate feeding of an aminoacid 
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ration containing 4—6% of various mixtures of isolated amino- 
acids, together with sucrose, starch, protein-free milk, lard, and 
butter, and a similar ration, but free from amino-acids, induces a 
better total consumption of food and a longer survival period than 
is obtained by feeding entirely with the amino-acid ration. The 
absence of tryptophan from the amino-acid mixture results in a 
shortening of the survival period. The omission of tyrosine or of 
tyrosine aud phenylalanine does not produce a similar effect. 
Possible explanations of these results are discussed. H. W. B. 


Chemical Stimulation of Nerves. Jacques Lozes and W. F, 
Ewatp (J. Biol, Chem., 1916, 25, 377—390).—Certain phenomena 
connected with the chemical stimulation of nerves are described 
by the authors which are not in harmony with the theory of 
Mathews (A., 1904, ii, 627), according to which only the anions have 
a stimulating action and the cations a depressing action on nerves. 

It is shown that a non-stimulating salt like ammonium chloride 
can be made a powerful nerve stimulant if for the four hydrogen 
atoms ethyl groups are substituted. Tetraethylammonium chloride 
is a more powerful stimulant for the nerve than sodium citrate. 
There is little difference between the stimulating power of the 
chloride, hydroxide, and citrate of tetraethylammonium, showing 
that in this case the cation, and not the anion, determines the high 
stimulating power. This conclusion is supported by the fact that 
in order to inhibit the stimulating action of the tetraethylammon- 
ium cation, through the addition of calcium chloride, the same high 
concentration of the latter salt is required as for the inhibition of 
the stimulating action of sodium citrate. 

Both tetraethylammonium chloride and sodium citrate can only 
stimulate the nerve when the electrical irritability of the latter is 
at its normal height. If this irritability is only moderately dimin- 
ished (by putting the nerve for two hours into an isotonic sugar 
solution) neither tetraethylammonium chloride nor sodium citrate 
will stimulate the nerve. If, however, the original irritability of 
the nerve is restored by bathing the latter in saline solution, tetra- 
ethylammonium chloride as well as sodium citrate will stimulate the 
nerve again. 

When a quantity of calcium chloride is added sufficient to reduce, 
but not entirely to inhibit, the effect of the stimulating salts, the 
latent period of stimulation is considerably increased. This fact 
harmonises with the view of the authors that the inhibiting action 
of calcium is due to a prevention or retardation of the diffusion 
of the stimulating salt into the nerve. It is suggested that in the 
chemical stimulation of the nerve, potential differences are created 
owing to unequal diffusion occurring at different spots in the nerve. 
Other possible explanations of the connexion of diffusibility and 
stimulating action of salts are discussed. H. W. B. 


Autolysis. IV. Latent Period in Autolysis. H.C. Brap.ey 
and JosepuH Taytor (/. Biol. Chem., 1916, 25, 363—375. Compare 
this vol., i, 582).—The authors have investigated the cause of the 
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latent period occurring in the autolysis of the liver and other 
— which has been previously observed by Lane-Claypon and 
Schryver (A., 1904, ii, 574). It is found that the time required 
for the appearance of measurable amounts of amino-acids is greater 
than that required for the increase in non-coagulable nitrogen, 
and it is suggested that the latent period is due merely to the lag 
between the initial stages of proteolysis and the liberation of the 
final products. 

The latent period is abolished on the addition of trypsin, a trace 
of acid, or even of some gelatin to the incubating tissue. After the 
addition of the optimum amount of acid, non-coagulable nitrogen 
begins to appear at once, and amino-acid nitrogen within a few 
minutes. Since the addition of gelatin is attended with the same 
result, the action of the acid is regarded as resulting in the produc- 
tion of an increase in the mass of tissue substratum open to the 
attack of the autolytic enzyme. The assumption of a progressive 
activation by the acid of the catalytic agent during autolysis is 
regarded by the authors as unnecessary. H. W. B. 


Influence of Autolysis on Cholesterol Esters. J. Howarp 
MUuELLER (J. Biol. Chem., 1916, 25, 561—565. Compare Schultz, 
A., 1912, ii, 852; Cytronberg, A., 1912, ii, 1065).—Contrary to the 
results of previous observers (/oc. cit.), the author finds that hydro- 
lysis of the cholesterol esters does not occur during the autolysis of 
liver or blood. H. W. B. 


Composition and Physiological -Activity of the Pituitary 
Body. II. Frepveric Fencer (J. Biol. Chem., 1916, 285, 
417—422. Compare A., 1915, i, 739)—By comparison of the 
glands from calves with those from the mature ox, it is found that 
the physiological activity of the posterior lobe of the pituitary body 
is somewhat higher during the period of growth than after maturity 
has been reached. This is analogous to the conditions existing in 
the case of the thyroid, the thymus, and the suprarenals. The 
pituitary of the calf contains slightly more phosphate, both in the 
anterior and posterior lobes, than the corresponding gland from 
the ox. 

The active principle of the posterior lobe of the pituitary is 
extracted readily from the fresh glands by water, but even more 
readily by acidified methyl alcohol. H. W. B. 


Pituitary Gland. Its Effect on Growth and Fission of 
Planarian Worms. Rosauinp Wuizen (J. Biol. Chem., 1916, 25, 
625—633).—The rate of fission in planarian worms is increased by 
a diet of pituitary substance, no matter what portion of the gland 
is used or what the age of the worms experimented with. 

The growth of planarian worms is accelerated when the diet 
consists of the anterior lobe of the pituitary gland, provided the 
worms are very small at the beginning of the experiment. The 
posterior lobe does not accelerate growth. This suggests that there 
is a distinction between the substance which produces fission and 
that which produces growth. H. W. B. 
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Relation between the Amount of Catalase in the Different 
Muscles of the Body and the Amount of Work done by 
these Muscles. W. E. Burce (Amer. J. Physiol., 1916, 51, 
153—161).—The more work a muscle does, the more catalase does it 
contain. There is more catalase in the muscles of warm-blooded 
animals in which oxidation is intense than in the corresponding 
muscles of cold-blooded animals. 


Thromboplastic Action of Kephalin. Jay McLean (Amer. J. 
Physiol., 1916, 46, 250—257).—Howell’s view (A., 1912, ii, 1078) 
that the thromboplastic substance of the tissues is akin to kephalin 
has at his suggestion been tested further. Kephalin was prepared 
from brain dried in warm air, also by Renall’s (A., 1913, i, 1254) 
and by Levene and West’s (A., 1914, i, 12) methods, and was 
purified as completely as possible; in all cases it was very active 
in causing the coagulation of a mixture of fresh serum and oxalate 
plasma. A kephalin-like substance could be further extracted by 
alcohol at 60° from cuorin, Erlandsen’s phosphatide from the heart 
(A., 1907, i, 391), and from Baskoff’s liver phosphatide (A., 1908, i, 
1029). In both these cases the kephalin was active, but the purified 
cuorin and jecorin were inactive, as was sphingomyelin. G. B. 


Composition and Morphology of Ovarian Lipoids. I. The 
Bgg of Ascaris megalocephala. E. Fauri-Fremier (J. Physiol. 
Path. gén., 1916, 16, 8C8—820).—The lipoids in the eggs of Ascaris 
megalocephala (a common worm parasitic in the intestine of cattle) 
amount to 21—22% of the dry weight. A pequliar constituent is 
the formate of ascarylic acid, crystallising from acetone or alcohol 
in needles melting at 39°. The acid itself forms needles melting 
at 82°, and probably has the composition C.)H,,O,; it is a hydroxy- 
acid, yielding the above formate and a monoacetyl derivative, m. p. 
50°. It is identical with ascaryl alcohol, C3,H,,O,, previously 
described by Flury (A., 1912, ii, 464). G. B. 


The Analogy in the Behaviour of Emulsions and of the 
Fats in the Protoplasm. Martin H. Fiscner and Martian O. 
Hooker (Kolloid Zeitsch., 1916, 18, 242—262).—The fat content 
of the most various animal fluids and of tissue cells is very largelv 
in excess of the quantities which may be expected to remain per- 
manently dissolved or suspended in water, and the percentage of 
fat indicated by chemical tests is usually very much greater than 
that shown by histological methods. 

The authors seek to show that the occurrence of these large 
quantities of fat, which are present in the cells and secretions of 
living organisms in a stable colloidal form, is to be attributed to 
the protective influence of hydrophile proteins, carbohydrates, etc. 
The separation of fat in such a form that its presence may be 
detected by the usual histological methods is supposed to corre- 
spond with the diminution in the degree of dispersity of an 
emulsion. Various experiments are referred to which show that 
fatty degeneration of tissues is not usually accompanied by any 
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increase in the total fat content of the cells. Under normal con- 
ditions the fat is, however, in a much more highly disperse form, 
and fatty degeneration consists merely in a change in the physical 
condition of the contained fat. The cause of this may not be 
evident, but the authors claim that there is a close similarity 
between the processes of fatty degeneration in living cells and of 
the coarsening of a highly disperse emulsion of oil in a hydrophile 
colloid. 

Such an emulsion is coarsened by dilution with water or on the 
addition of acids, alcohol, and other substances, and it is sup- 
posed that fatty degeneration of tissues is primarily due to 
influences of the same kind which are brought into action indirectly 
by the absorption of specific substances by the organism or by 
various pathological conditions. 

The fact that an emulsion of two liquid substances has a very 
much greater viscosity than either of the components affords a 
possible explanation of the apparently solid nature of many tissues. 
The softening of these under certain pathological conditions may 
possibly be due to a separation of the components of the emulsoid 
system. 

Although the fat content of cell protoplasm and animal secre- 
tions is more generally to be regarded as representing the disperse 
phase of the colloid system, it must be remembered that increase 
in the concentration of the fat may lead to the formation of an 
emulsion of opposite type in which the fat or oil assumes the réle 
of the dispersive medium. Such a transformation occurs in the 
preparation of butter from :nilk, and glandular secretions, such 


as ear-wax, are to be placed in this category. H. M. D. 


Cell Penetration by Acids. II. Further Observations on 
the Blue Pigment of Chromodoris zebra. W. J. Crozier 
(J. Biol. Chem., 1916, 26, 217—-223. Compare A., 1914, i, 454, 
and this vol., i, 349).—The blue integumentary pigment of 
Chromodoris zebra, Heilprin, is found also in the blood of this 
nudibranch. It seems resistant towards reducing agents, but is 
reduced to a colourless condition by the action of putrefactive 
micro-organisms. In this respect the Chromodoris pigment 
resembles oxyhemocyanin. The blue colour is regenerated on 
shaking with air or ‘adding hydrogen peroxide. Only in the 
oxidised condition is it turned pink by acids. 

It is found that protracted laboratory confinement of Chromo- 
doris leads to changes in the proportion of bound to dissolved 
(acid-sensitive) pigment in the skin, and also to alterations in the 
resistance of the tissue towards acids and other agents. Unless, 
therefore, freshly collected specimens are employed, variations are 
likely to occur in the measurements of acid penetration in the 
case of variously pigmented Chromodoris tissues. H. W. B. 


Cell Penetration by Acids. III. Data on some Additional 
Acids. W. J. Crozier (J. Biol. Chem, 1916, 26, 225—230. 
Compare preceding abstract)—The penetrating ability of hexoic, 
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maleic, and fumaric acids has been tested for the indicator-con- 
taining tissue of the nudibranch Chromodoris zebra. The posi- 
tions of these acids in relation to the eighteen previously studied 
are such as to support the conclusion derived from the latter, 
namely, that for any given acid at least two factors determine 
its relative position in the penetration series. One of these factors 
is degree of ionisation, and the second concerns more particularly 
the union of the acid with one of the several constituents of the 
surface of the cell. In the case of the weak monobasic fatty acids 
this constituent is of a fatty nature. H. W. B. 


Formation of d-Lactic Acid by the Autolysis of Pus. Huizv 
Ito (J. Biol. Chem., 1916, 26, 173—176).—<d-Lactic acid is a 
constant constituent of pus. The amount of it is increased by 
autolysis of the pus. H. W. B. 


Physiology of the Phenols. Harry Dupin (J. Biol. Chem. 
1916, 26, 69—91. Compare Folin and Denis, A., 1915, i, 1034). 
—The author has estimated, by the method of Folin and Denis (A., 
1915, ii, 802), the daily excretion of urinary phenols by dogs under 
normal and pathological conditions. 

The amount of phenol daily eliminated by a normal dog varies 
between very narrow limits. It increases when the water intake 
is reduced and after such operations as produce intestinal obstruc- 
tion or occlusion of the bile or pancreatic ducts. In all condi- 
tions a large percentage of the phenols is excreted in an uncon- 
jugated or free form (compare Folin and Denis, loc. cit.). In 
normal cases the free phenols constitute about 75 to 85% of the 
total phenols. When there is a rise in the total phenols, whether 
due to ingested phenols or to some pathological condition, the 
percentage of free phenols falls to 30 to 70, although the absolute 
quantity excreted is increased. An increase in the formation of 
phenols results, therefore, in an increased conjugation, indicating 
a response by the protective mechanism of the body to the greater 
stimulus. The conjugation occurs mainly in the liver, and after 
Eck’s fistula, which excludes the liver from the circulation, the 
free phenol in the urine rises to as much as 97% of the total. If, 
however, phenol is administered in these circumstances, increased 
elimination of conjugated phenols still occurs, indicating that other 
organs can take up the work of the liver in this respect. 

Feeding with phenol, pcresol, or tyrosine leads to an increased 
elimination, which in amount is greatest in the case of phenol. 
Since pcresol makes up the larger part of the normal urinary 
phenols, it is not surprising that a greater conjugation occurs 
after feeding with this compound than with phenol or tyrosine. 
The elimination after feeding usually occurs within twenty-four 
hours. 

Fasting reduces the urinary output of phenols to a low level. 
If phloridzin is now injected, a rise in the urinary phenols takes 
place, which may be due to the increased protein catabolism or 
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to the direct oxidation of the benzene nuclei contained in the 
injected phloridzin. H. W. B. 


Uric Acid Solvent Power of Normal Urine. Howarp D. 
Haskins (J. Biol. Chem., 1916, 26, 205--215)—When shaken 
with uric acid at 37°, many urines that are slightly acid and all 
that are neutral or alkaline take up extra uric acid. The less 
acid the urine the more uric acid, as a rule, it will dissolve. 
Dilute urines show much greater solvent power than concentrated 
urines, even when the amounts of uric acid already present are 
taken into account. Some urines dissolve so much uric acid that 
they eventually contain more uric acid than is present in a satu- 
rated solution of sodium hydrogen urate. Apparently in these 


cases, at least, a part of the uric acid is present in a colloidal state. 
H. W. B. 


The Mucilaginous Substance of Horse Urine. A. V. 
Santstept (Skand. Arch. Physiol., 1916, 33, 183—216).—Normal 
horse urine contains a glucoprotein with the properties of a mucin 
and of the composition 49°5% C, 6°4% H, 12°1% N, 1°9% 8, and 
30°1% O. The carbohydrate complex, calculated as glucosamine, 
amounts to 30%. The urine also contains chondroitinsulphuric 
acid, and probably traces of nucleic acid. When it is acidified, 
all these substances give rise to an opalescence or a precipitate 
and show the mucin or nucleoalbumin ring with Heller’s test. 

In an appendix details are given of a micro-Carius method of 
sulphur estimation. G. B. 


Excretion and Secretion of Salvarsan and Neo-Salvarsan. 
Joun Wesster (Analyst, 1916, 41, 231—237).—Salvarsan and 
neo-salvarsan are excreted fairly rapidly at first, the amount 
excreted per diem falling, as a rule, after the first day, until at 
the end of a week the quantity excreted is comparatively small; 
arsenic may, however, be found in appreciable quantity in the 
urine at the end of fourteen days after the dose has been given. 
In cases of death following the injection of either of the two sub- 
stances, arsenic is found in relatively large amounts in the liver, 
kidneys, and spleen, and in small amounts in the muscles and 
blood. Arsenic is entirely, or almost entirely, absent from the 
brain and nervous system (compare McIntosh and Fildes, A., 1915, 
i, 44). W. P. S. 


Nature of the Disease Due to the Exclusive Diet of Oats 
in Guinea-pigs and Rabbits. Casrmir Funk« (J. Biol. Chem., 1916, 
25, 409—416. Compare Morgen and Beger, A., 1915, i, 922).— 
The symptoms that develop in rabbits fed on oats do not disappear 
when lime juice, yeast extract, or other antiscorbutics are added 
to the diet. Since sodium hydrogen carbonate has been shown 
to remove the symptoms (Joc. cit.), the disease arises probably from 
acidosis and does not bear any relation to scurvy. Guinea-pigs 
on the same diet are not influenced by the addition of alkali or 
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of antiscorbutics. Rats can live on oats for a considerable time, 
but not on oats which have been heated under pressure. Young 
rats fail to grow on an exclusive oat diet. W. B. 


Influence of Ingested Carbohydrate, Protein, and Fat on the 
Sugar of the Blood in Phloridzin Diabetes. Frank A. CsonKa 
(J. Biol. Chem., 1916, 26, 93-—-98).—After the administration of 
carbohydrate or protein to a phloridzinised dog, the rise and fall 
of dextrose in the blood run practically parallel to similar changes 
occurring in the urine. This fact indicates that in these circum- 
stances a deposition of dextrose as glycogen does not occur between 
the periods of absorption and elimination. The estimation of 
glycogen in the liver and muscles after the experiment confirms 
this conclusion. H. W. B. 


Physiological Action of Glucal. J. O. Bacar (J. Biol. Chem., 
1916, 26, 163—171).—The subcutaneous or intravenous injection 
of solutions of glucal into frogs, guinea-pigs, or dogs is not 
followed by any toxic symptoms. Apparently a portion of the 
glucal passes unchanged into the urine, and can be detected by 
the formation of a green precipitate on the addition of concen- 
trated sulphuric acid. Glucal is not fermented by yeast or by 
Bacillus coli. H. W. B. 


The Effect of Trinitrotoluene on Women Workers. AGNEs 
LIVINGSTONE-LEARMOUTH and BarBaRA MarTIN CUNNINGHAM 
(Lancet, 1916, 191, ii, 261—-264).—There is no constant relation- 
ship between the severity of the symptoms and the ultimate issue 
of the case. A worker with severe gastric derangement when 
taken off T.N.T. may completely recover in a short time, whereas 
slight loss of appetite and lassitude may (although the worker is 
removed from all contact with the powder) prove the gateway to 


serious illness and physical disaster. One fatal case is described. 
G. B. 


Chemical Nature of the “Vitamines.” I. Antineuritic 
Properties of the Hydroxypyridines. Roserr R. WItiiAms 
(J. Biol. Chem., 1916, 25, 437—445).—Previous investigations of 
the nature of the vitamines have demonstrated the presence of a 
pyridine derivative (compare Drummond and Funk, A., 1915, i, 
112). The author has therefore prepared certain hydroxy- 
pyridines and has ascertained their curative power on polyneuritic 
pigeons. The series of pyridine derivatives included nicotinic, 
cinchomeronic, quinolinic, 6-hydroxynicotinic, and citrazinic acids, 
2-hydroxypyridine, glutazine, 2:4:6-trihydroxypyridine and _ its 
anhydride, and, finally, 2:3:4-trihydroxypyridine and the so-called 
tetrahydroxypyridine. On treating polyneuritic pigeons with 
these substances, definite curative power was exerted by 2-hydroxy., 
2:4:6-trihydroxy-, and 2:3:4-trihydroxypyridine; the remaining 
substances did not effect any definite improvement in the condition. 

Further investigation has shown that the curative action is 


i. 698 ABSTRACTS OF CHEMICAL PAPERS. 


only obtained from freshly prepared compounds or from those 
compounds prepared under definite conditions which have since 
been, in part, determined. It is found that 2-hydroxypyridine, 
for example, exists in at least two tautomeric forms possessing the 
same melting point, one crystallising in needles and the other in 
— Several preparations of freshly crystallised needles have 

en administered to fourteen polyneuritic pigeons in doses of 
1 to 2 mg., and in every case improvement or cure resulted. On 
the other hand, the granular form has been tested in doses of 
0°5 to 100 mg. on some thirty birds under varying conditions, but 
without the slightest evidence of any benefit. The needle crystals, 
on keeping, pass into the granular form, especially in the presence 
of moisture. The reverse change can be effected by slowly cooling 
the melted substance, and then crystallising from benzene and 
light petroleum. The change from the granular to the needle form 
cannot apparently be achieved by the animal organism. 

3- and 4-Hydroxypyridine and 4-lutidone have also been pre- 
pared. They also show curative properties only under certain 
conditions, and these curative properties automatically disappear 
with the lapse of time. Each crystallises in two different forms 
and forms metallic salts, which absorb bromine rapidly in cold 
alcohol in a manner strictly parallel to that of the corresponding 
salts of 2-hydroxypyridine. 

These experiments suggest that the instability of the 
“vitamines ” in foodstuffs is due to the occurrence of tautomeric 


changes of a nature similar to those described by the author. 
H. W. B. 


“Senso,” the Dried Venom of the Chinese Toad. Suicemarst 
Summizu (J. Pharm. Expt. Ther., 1916, 8, 347—383).—“ Senso”’ 
is a Chinese drug prepared from toad skins, and contains 
cholesterol and a crystalline substance which appears to be 
identical with bufagin (compare Abel and Macht, A., 1912, ii, 
1193). Two other substances have also been isolated in an impure 
state, one of which resembles adrenaline and the other, named 
bufotoxin, appears to be a member of the picrotoxin group of 
poisons. H. W. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Occurrence of Chitin and Cellulose in Bacteria. ©. vAN 
Wissetincn (Pharm. Weekblad, 1916, 58, 1070—1078, 
1102—1107).—Chitin was absent from seventeen varieties of 
bacteria examined; cellulose was present only in Bacterium 
xylinum. A. J. W. 
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Relations between the Chemical Constitution of Certain 
Derivatives of Amino-acids and the Method of Attack of 
the Latter by Bacteria. A. Biancnetizre (Compt. rend., 1916, 
163, 206—209).—The author finds that when Flugge’s fluorescent, 
liquefying bacteria act on asparagine in a given medium, nearly 
50% of the theoretical yield of succinic acid is obtained. Emmer- 
ling and Reiser (compare A., 1902, ii, 279), on the other hand, 
found no succinic acid, but the production of fumaric acid, under 
similar conditions. Neuberg and Ringer having demonstrated 
the formation of oxalacetic acid when asparagine is attacked by 
certain bacteria (compare A., 1915, i, 1046), the author considers 
that this is the intermediate product in the attack by Bacillus 
fluorescens and is then converted either from its ketonic form, 
CO,H-CH,*CO-CO,H, into succinic acid by reduction passing 
through malic acid, or from its enolic form, 

CO,H-CH:C(OH)-CO,H, 
into fumaric acid. W. G. 


Velocity of Scission of Lactose by the Action of the 
“Bulgarian Ferment.” II. G. QuaciiArtetto and C. Ventura 
(Atti R. Accad. Lincei, 1916, |v], 25, i, 793-—-798. Compare this 
vol., i, 619).—The conversion of lactose into lactic acid by Bacillus 
bulgaricus is not a unimolecular reaction, the value of the velocity 
constant showing a continuous diminution as the action proceeds. 
With two samples of milk containing different proportions of 
lactose, the action ceased in each case when the concentration of 
the lactic acid formed became about 0°270 gram-mol. per litre, or 
about 2°5%, the bacteria apparently being incapable of vitality 
beyond this point. With an aqueous solution of lactose or with 
whey this maximal acidity has different values, but in all proba- 
bility the hydrogen-ion concentration is the same in the three 
cases. =. me ee 


Nitrate and Nitrite Assimilation. VIIT. Cholera. I. Oskar 
Baupiscu (Ber., 1916, 49, 1148—1158).—The awful toxic effects 
which so speedily manifest themselves in cholera are regarded by 
some serologists as being due to a bacterial toxin, a highly com- 
plicated protein. The life-history of the comma bacillus, how- 
ever, is connected with a powerful oxidative degradation of 
proteins, and as these are broken down into amino-acids in the 
intestine, it is doubly unlikely that a very toxic protein would be 
rebuilt and enter the blood-stream in the presence of the bacillus. 
It is more reasonable to suppose, and there is evidence to this 
effect, that the toxic substances are among the degradation pro- 
ducts of the vibrio. The cholera bacillus is now shown to be 
a particularly powerful producer of indole derivatives, especially 
from tryptophan, and also of nitrites, both from nitrates and 
from ammonia and amines. This has often been mentioned and 
often questioned in bacteriological literature, but the author 
regards it now as proved. 

In the first place, it was attempted to show that the cholera 
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bacillus produces nitrites in a peptone culture free from nitrates 
or nitrites, that is, from amino-nitrogen. A culture was rendered 
faintly alkaline with sodium hydroxide and distilled under 
reduced pressure, the products being trapped in a cooled receiver 
and a series of wash-bottles. The distillate had the odour of 
indole and ammonia, and gave the intense red colour of “ nitroso- 
indole” on acidifying. Nitrous acid could not be detected, how- 
ever, except after extracting the indole with chloroform. This 
might have come from ammonium nitrite; but a second distilla- 
tion from a much more alkaline medium, from which nitrites 
could not possibly escape, also gave a slight nitrite reaction in 
the first two receivers. The assumption is, therefore, that nitric 
oxide had passed over and become oxidised in the receivers, which 
is evidence of the formation of NOH, the intermediate product 
between ammonia and nitrous acid (compare A., 1913, i, 324, etc.). 
The existence of this in the cholera-peptone culture suggested 
that aldoximes or their products of oxidation, the nitriles, might 
also be present. In one distillation the vapours were trapped 
by means of water, and the presence of extremely volatile 
aldoximes was indeed demonstrated by adding indole and then 
an acid, when a violet-red colour developed (a new test for 
aldoximes; see next abstract). Also, on rendering a culture acid 
and leaving it to incubate a short time longer, hydrogen cyanide 
could be detected. 

It has also been noticed frequently that cholera-peptone 
cultures containing a little alkali carbonate and a nitrate give 
particularly fine red to violet colours on acidifying, whilst Witte’s 
peptone and nitrate solutions never give such brilliant and durable 
colorations. This points to the formation of indylmethane dyes, 
which give coloured salts with acids, from indole and the aldoximes, 
or possibly nitromethane, and the so-called cholera-red reaction is 
therefore not exclusively due to nitrosoindole. 

It cannot be said that cholera toxicity is due to the formation 
of hydrogen cyanide in the acid membrane of the small intestine, 
but the production of such volatile, poisonous substances as have 
been mentioned above does explain why a cholera-peptone culture 
loses its toxicity if heated at 100° in an open vessel, but not if 
heated at 120° in a closed one. J.C. W. 


Nitrate and Nitrite Assimilation. IX. Oskar Bavupiscn 
(Ber., 1916, 49, 1159—1167).—When an alkaline solution of an 
aldoxime is mixed with indole and then acidified, or when a neutral 
solution of an aldoxime is exposed to ultraviolet light for a few 
seconds, then mixed with indole, followed by an acid, a violet-red 
coloration develops. No colour appears if the oxime, however it 
has been treated, is acidified before adding the indole; that is, 
the reaction is one of a labile isomeride of the oxime which is 
favoured by alkalis or light. Nitromethane behaves similarly (A., 
1915, i, 719), except that acids do not immediately change the labile 
into the stable form. This activity of nitromethane, and other 
transformations, oxidations, auto-oxidations, and condensations, 
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both at the nitrogen and the carbon atom, of which examples are 
discussed, is expressed to a certain extent by an ammonium salt 
formula of Werner, thus: 


KOH H \ 0 pe K 
CH,-NO, ——* H->C:N OH. 

- * 
The indole dye would therefore be a mono-, di-, or tri-indylnitro- 
methane, in analogy with the formation of the phenylnitro- 
methanes from diazobenzene. The indole would, however, have to 
be oxidised first, probably to 2-hydroxyindole, a reaction of which 
labile nitromethane is capable. Similarly, the activities of labile 
formaldoxime could be represented thus: 


KOH Hy O is H (or K) 
CH,:NOH = ( >CN OH. 
H 


or light ‘ 
H 


The oxidation of indole by the loosely-held oxygen and the forma- 
tion of a di-indylmethane dye would follow the same course as in 
the case of nitromethane. Such a formula would also account for 
the curious amine-like odour, reminiscent of bruised green plants, 
which is noticed during the action of ultraviolet light on the 
oxime, and also the building up of a pyrrole ring when the oxime 
and formaldehyde are illuminated together (A., 1913, i, 324). 

The photochemical changes which these compounds suffer under 
the continued action of light can also be realised when nascent 
hydrogen peroxide is applied to them. This can be accomplished 
by adding oxanthrone to feebly alkaline solutions, and a number 
of cases are described in which the effect is the same as if the 
compounds had been illuminated. 

The réle of the aldoximes in plant metabolism is an important 
subject that needs to be investigated fully, and the possible activi- 
ties of the labile forms of these compounds need only to be realised 
in order to indicate the magnitude of the problem. J.C. W. 


Nitrate and Nitrite Assimilation. X. Oskar Baupiscn and 
GaBRIEL Kuincer (Ber., 1916, 49, 1167—1176).—It has frequently 
been shown that oxidation by peroxides and reduction by hydrogen 
can proceed side by side in photochemical changes (compare A.., 
1911, ii, 523; 1912, ii, 286, 1202). The presence of a metal which 
“activates’’ hydrogen would therefore greatly influence a photo- 
chemical reaction in the direction of the reduction. For example, 
when a solution of formaldehyde and potassium nitrite, with or 
without magnesium carbonate, is exposed to daylight or ultra- 
violet light, the chief gaseous products are hydrogen and nitrous 
oxide, whereas by the substitution of magnesium nitrite for the 
potassium salt the hydrogen disappears and nitrogen appears at 
the expense of the nitrous oxide. This great influence of the 
magnesium would seem to be due to a complex salt which might 
well be formed in a solution of magnesium nitrite containing 
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formaldehyde. It appears to be certain that peroxides, side by 
side with activated hydrogen, play the chief part in the photo- 
syntheses of plants, and the magnesium in the chlorophyll mole- 
cule may well be the activating agent. J. C. W. 


Nitrate and Nitrite Assimilation. XI. Oskar Bavupiscn 
(Ber., 1916, 49, 1176—1182).—Many of the photochemical experi- 
ments with nitrates and nitrites have shown that the old formule 


for these salts, MO-N<? aud MO-N:O or MN<), are insufficient 


to interpret the results. For example, if nitric oxide is exposed to 
ultraviolet light over water, ammonium nitrite, but no nitrate, is 
formed ; similarly, with a mixture of dry aramonia and an excess 
of oxygen the oxidation ceases at the nitrite stage. In the presence 
of an oxygen carrier, however, nitrates are formed; thus, nitric 
oxide over water, in the presence of yellow phosphorus, yields am- 
monium nitrate, and a solution of potassium nitrite mixed with 
methyl alcohol gives ammonia and potassium nitrate, which sepa- 
rates in large crystals. Conversely, nitrates are easily reduced to 
nitrites by illumination; even in an oxygen atmosphere potassium 
nitrate yields the nitrite. A starch-potassium iodide solution con- 
taining a nitrate soon becomes blue on illumination, owing to the 
liberation of active oxygen, whereas a nitrite solution does not 
become blue, but develops an odour of iedoform. These and other 
reactions are discussed on the basis of Werner’s formule for nitrates 
and nitrites. 

Under the action of light, potassium nitrate, for example, would 


O O 
combine with water, thus, K {Fo sees —> K- NO--- on, and oxygen 
O O 
would then be split off, two atoms uniting to form a gaseous mole- 
cule in the absence of any powerful reducing agent. In a nitrite, 
however, the oxygen is combined as a peroxide, and water would 
be attached, and then eliminated as a nascent peroxide, thus: 


a O....-H 
~ j — ‘ —> K(NO)+H,0,. 


This explains why easily oxidisable substances are so rapidly 
oxidised by nitrites in the light. The residue, K(NO) or H(NO), 
would immediately break down into NO and H, which explains 
the formation of hydroxylamine and ammonia when potassium 
nitrite solutions are exposed to intense ultraviolet light. 

The behaviour of the free acids towards oxygen is quite another 
matter, the oxygen in them being of exceptional mobility. Thus, 
nitric oxide in the presence of moisture and air easily reaches the 
stage of nitric acid, but potassium nitrite is not oxidised even in 
the presence of a great excess of oxygen. J.C. W. 


Effect of Soil Reaction on Ammonification by Certain Soil 
Fungi. Nicnotas Koprtorr (Soil Sci., 1916, 1. 541—573).— 
Rhizopus nigricans, Zygorrhyncus Vuilleminii, and Penicillium are 
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equally affected by changes in the reaction of the soil; such changes 
have a greater effect when dried blood is employed than with cotton- 
seed meal, and in clay soils as compared with sandy soils. 

The maximum accumulation of ammonia by these fungi occurs 
between the neutral point and an acidity equivalent to 2000 lb. 
of calcium oxide per acre. Acidity greater than this, and an 
increase in alkalinity beyond the neutral point, generally cause a 
depression in ammonia production. 

It is suggested that ammonification by fungi may be of practical 
importance under conditions unfavourable to soil bacteria. 

N. H. J. M. 


Protein Decomposition in Soils. LExserr C. Larurop (Soil 
Sei., 1916, 1, 509—532).—A sandy loam soil was thoroughly mixed 
with dried blood (40:4) and kept for two hundred and forty days 
in a jar covered with perforated paper. The percentage of water 
in the soil was kept at 10%, water being added at intervals of five 
to eight days, when the soil was turned out and mixed to promote 
aeration. Samplés were taken for estimating the different forms 
of nitrogen after eighteen, forty-four, eighty-six, one hundred and 
forty-eight, and two hundred and forty days. 

Ammonification was very rapid during the first eighty-six days, 
after which there was a marked fall until the end of the experi- 
ment, when the production of ammonia was only at about 10% of 
the rate observed after the first eighteen days. In two hundred 
and forty days 79% of the blood proteins was converted into 
ammonia. Of the nitrogen of the monoamino-acids about 89% was 
converted into ammonia, whilst argenine and histidine each gave 
about 83%. 

Indications were obtained that new protein substances were 
formed, and that these are more resistant to the action of micro- 
organisms than the proteins of dried blood. The lysine of the 
dried blood disappeared almost completely in eighty-six days, whilst 
during the last one hundred and fifty-four days there was a con- 
tinual increase in this form of nitrogen. 

At the end of two hundred and forty days the soil contained 
protein-like substances soluble in 1% sodium hydroxide. It is 
uncertain whether these substances form undecomposed residues of 
the dried blood, or whether they are newly formed proteins. 

N. H. J. M. 


Effect of some Manganese Salts on Ammonification and 
Nitrification. P. E. Brown and G. A. Mringes (Sozl Sci., 1916, 
2, 67—-85).—The soil employed was a clay loam, containing 0°1732% 
of manganese. In the ammonification experiments the soil received 
5% of dried blood, whilst for nitrification 0°1 gram of ammonium 
sulphate was added. 

Manganese chloride, applied at the rate of more than 2000 Ib. 
per acre, retarded both ammonification and nitrification. Applica- 
tions of 100 and 200 lb. increased ammonification slightly and nitri- 
fication distinctly. Manganese sulphate increased both ammonifica- 
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tion and nitrification when applied at the rate of 100 lb. per acre, 

whilst large amounts (2000 lb.) have a depressing effect. 
Manganese oxide applied at the rate of 2000 lb., or more, per 

acre retards both ammonification and nitrification. N. H. J. M. 


Citric Acid by Fermentation. Joun ALBert Martin (Amer. J. 
Pharm., 1916, 38, 337—355).—Certain fungi of the Ascomycetes 
group, when grown on a neutral or slightly acid sugar solution, 
produce citric acid. The production of acid is gradual, and ceases 
when the amount is about 20% of the sugar employed. By neutral- 
ising the acid with calcium carbonate, the yield can be increased to 
50% of the sugar. 

An excess of air is necessary for the fermentation. 


N. H. J. M. 


Decrease of Permeability Produced by Antiseptics. W. J. V. 
Osternovut (Bot. Gaz., 1916, 61, 149—158).—The results of experi- 
ments with tissues of Laminaria saccharina showed that when 
placed in sea-water and ether the permeability first increases and 
then decreases; the effect can be readily reversed by placing the 
tissues in sea-water. The increase of permeability produced by 
ether is not reversible. Similar results were obtained with chloro- 
form and with chloral hydrate. With alcohol the increase of per- 
meability is reversible. N. H. J. M. 


Determination of Additive Effects. W. J. V. Osrernour 
(Bot. Gaz., 1915, 60, 228—234).—Two solutions which are equally 
toxic generally remain equally, or nearly equally, toxic when diluted 
to the same degree; this enables the additive effect readily to be 
determined. 

In exceptional cases, when this does not hold, a value may be 
assigned to the additive effect. Similar considerations apply to 
unequally toxic solutions. N. H. J. M. 


Action of Lead as a Stimulant for Plaats. A. Srurzer (J. 
Landw., 1916, 64, 1—8).—The results of water culture experiments 
with rye, wheat, oats; barley, maize, and peas showed better growth 
when a portion of the nitrogen was in the form of lead nitrate than 
with sodium nitrate only. The best plants, especially barley, were 
obtained in solutions containing 0°5 gram of lead nitrate per litre. 

In field experiments the yields of sugar beet and of sugar 
were considerably increased by application of 4 kilos. of lead 
nitrate per hectare. With oats the yield of grain was increased, 
whilst the yield of straw was diminished. The same amount of 
lead nitrate (4 kilos. per he.) gave unsatisfactory results with 
potatoes, which seem to be very sensitive to lead nitrate. 

Another field experiment, with wheat, showed that whilst lead 
nitrate gave good results in conjunction with 50 kilos. of nitrogen 
as sodium nitrate, the results were much less satisfactory when 
smaller amounts of sodium nitrate were employed. N. H. J. M. 
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Organic Chemistry. 


The Thermal Decomposition of the Ethane—Propane Fraction 
from Natural Gas Condensate. J. E. Zanerri and E. H. Lesuiz 
(J. Ind. Eng. Chem., 1916, 8, 777—779).—The thermal decomposi- 
tion of an ethane-propane mixture obtained from a natural gas 
condensate was studied in the same manner as that of the propane- 
butane fraction previously described (this vol., i, 625). The pro- 
ducts consisted of ethylene, propylene, and other unsaturated hydro- 
carbons, hydrogen, and aromatic hydrocarbons, the proportion of 
the unsaturated hydrocarbons reaching a maximum at about 750°, 
at which temperature the formation of aromatic hydrocarbons 
begins, and is accompanied by an increase in the rate of formation 
of hydrogen. The tar obtained, 2°5 c.c. per cubic foot of gas used, 
had D 1:075, and on distillation 20 c.c. gave 3 c.c. up to 125°, 1 c.c. 
up to 200°, and a residue of naphthalene and pitch. From the lower 
fraction nitrobenzene, but no nitrotoluene, was obtained. The 
use of iron as a catalyst in the heating chamber prevented the 
formation of aromatic hydrocarbons and favoured decomposition 
into carbon and hydrogen. The effect of copper as catalyst was 
not marked in any way. . F. M. 


Comparative Experiments on the Hydrogenation of Oils, 
using Metallic Nickel and Nickel Oxides. W. Norman (Chem. 
Zeit., 1916, 40, 757—-759).—-Metallic nickel, without a carrier (for 
example, kieselguhr) acts quite satisfactorily for the hydrogena- 
tion of oils on a commercial scale. Certain nickel oxides, when 
reduced, yield a metal which is inferior in its action to that of the 
oxide, but, under working conditions, the metal is generally 
superior to the oxide as a catalyst. Statements as to the effect of 
impurities on the sensitiveness of the metallic catalyst are partly 
exaggerated, partly untrue. W. 


Halogenation. XII. Formation of Chloropicrin and Tetra- 
chloroquinone by the Action of Aqua Regia on Organic 
Substances. Rasik Lat Darra and Nimar Ranjan CHATTERJEE 
A Amer. Chem. Soc., 1916, 38, 1813—1821).—In an earlier paper 
A., 1915, i, 114) the authors have shown that some organic sub- 
stances are decomposed by aqua regia with formation of chloro- 
picrin. An account is now given of experiments with a large 
number of organic compounds, which have led to the generalisation 
that whenever an organic compound is decomposed destructively by 
aqua regia, chloropicrin is produced. In some cases, a quantitative 
yield of chloropicrin is obtained; in other cases, moderate quanti- 
ties are produced, and sometimes only traces are formed. The 
chloropicrin is often accompanied in these reactions by very small 
quantities of other chloronitro-derivatives of methane. In the case 
of certain aromatic compounds, chloranil [tetrachloro-p-benzo- 
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quinone] is produced, but as this yields chloropicrin under the influ- 
ence of aqua regia, chloropicrin is always formed in such decom- 
positions. 

Datta (A., 1914, i, 701) has shown that chloranil can be prepared 
by the action of aqua regia on pphenylenediamine or quinol. It 
has now been found that trichlorophenol and sulphanilic acid also 
give good yields of chloranil, and that as sulphanilic acid can be 
obtained cheaply it is the most economical substance for the manu- 
facture of chloranil on the large scale. The following yields have 
been obtained by the action of aqua regia on 20 grams of each 
of these compounds: pphenylenediamine, 13—14 grams; quinol, 
13—14 grams; trichlorophenol, 10 grams; and sulphanilic acid, 
6—7 grams. — E. G. 


The Hydrocarbons of Beeswax. Huen Ryan and THomas 
Ditton (Sci. Proc. Roy, Dublin Soc., 1916, [ii], 15, 107—112).— 
After a historical survey of the chemistry of beeswax, the authors 
show that in the procedure adopted by Buisine and Buisine (A., 
1891, 131) for the estimation of the hydrocarbons in beeswax by 
heating with potash-lime, and extracting the residue with light 
petroleum, the reaction is not quite complete, a small proportion 
of the primary alcohols escaping conversion into the corresponding 
acids; also if there should be traces of secondary or tertiary 
alcohols present these would probably fail to react with the potash- 
lime, and so also be included in the hydrocarbons. Indeed, analysis 
of the “hydrocarbons” extracted by light petroleum reveals the 
presence of an appreciable percentage of oxygen. 

In experiments with alcoholic substances, it is shown that in the 
case of melissyl alcohol at 250° only 95°9% reacts with potash-lime, 

ielding hydrogen, whilst dimethylheptadecylcarbinol, diphenyl- 

eptadecylcarbinol, and ptolylpentadecylcarbinol at the same tem- 

perature yield no hydrogen at all. Dextrose at 250° gives rise to 
rather less hydrogen than corresponds with its single primary 
hydroxyl group. F. T. 


Mixed Xanthic Anhydrides. M. M. Ricurer (Ber., 1916, 49, 
1026—1029).—The reaction between thionyl chloride and salts of 
organic acids, which gives rise to acid chlorides, probably takes 
place in two stages, as shown by the equations: (1) 2CH,*CO,Na+ 
SOCI, = (CH,;°CO,),SO + 2NaCl, (2) (CH,°CO,),SO + SOC], = 
2CH;°COC1+2S0,. The intermediate mixed anhydride of acetic 
and sulphurous acids cannot be isolated during the reaction, but 
the author has satisfied himself that this compound, when prepared 
from acetyl chloride and lead sulphite (compare Tommasi, Ber., 
1874, 7, 826), reacts according to the second equation given above 
when heated with thionyl chloride. 

When xanthates are used the reaction with thionyl chloride stops 
at the first stage, in accordance, for example, with the equation: 
2EtO-CS-SK + SOCI,=(EtO-CS-S),S0+2KCl; excess of thionyl 
chloride does not give rise to the acid chloride. 

The mixed anhydrides thus produced cannot be distilled, since 
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they decompose at 40—45°, liberating carbon disulphide; for 
example, EtO-CS,-COMe=CS,+Me-CO,Et. It is therefore neces- 
sary specially to purify all the materials used in their preparation, 
and also to take great care to exclude moisture and alcohol. The 
acid chloride is dissolved in eight to ten times the quantity of 
carbon disulphide and treated, under cooling, with a little more 
than the calculated quantity of the xanthate, which is added in 
small portions at a time; the temperature must not exceed 30°. 
After collecting the precipitated potassium chloride, the carbon 
disulphide is removed under diminished pressure (15 mm.), the tem- 
perature not exceeding 30°. The anhydride thus obtained is prac- 
tically pure, but may contain traces of ethyl sulphite. 

All the anhydrides prepared are golden-yellow, highly refracting 
liquids possessing a peculiar and often penetrating, mercaptan-like 
odour. 

Ethylzanthic-sulphurous anhydride, (EtO-CS,).SO, has an intense 
odour of sulphurous acid. With aniline, it gives xanthanilide 
and diphenylthiocarbamide. It is very sensitive towards alkalis, 
the alkali of the glass vessel containing it turning it cloudy in a 
few days. Methylzanthic-sulphurous anhydride, (MeO-CS8,),SO, 
has similar properties, but forms crystals which melt with the 
warmth of the hand. 

Ethylzanthic-phosphoric anhydride, (EtO-CS,),;PO, is prepared 
by using phosphoryl chloride, and has an unpleasant odour. Lthyl- 
wanthic-acetic anhydride, EtO-CS,-COMe, has a mercaptan-like 
odour, whereas ethylzanthic-benzoic anhydride, EtO-CS,-COPh, 
and ethylzanthic-benzenesulphonic anhydride, EtO-CS,*SO,Ph, are 
practically odourless. T. 8. P. 


Normal Ammonium Salts of some Organic Acids and their 
Substituted Derivatives. VI. Lz Roy McMaster and A. C, 
Macitt (J. Amer. Chem. Soc., 1916, 38, 1785—1803).—In earlier 
papers (Keiser and McMaster, A., 1913, i, 248; McMaster, A., 1913, 
i, 444; 1914, i, 481, 1122; McMaster and Godlove, A., 1915, i, 958) 
normal ammonium salts of various organic acids have been describe j 
which were prepared by passing dry ammonia into solutions of the 
acids in the organic solvents, methyl alcohol, ethyl alcohol, ether, 
acetone, and benzene. In the work now described, ethyl acetate 
was used in some cases. 

The preparation has been effected of ammonium tribromoacetate, 
phenylbromoacetate, o-nitrophenylacetate, phenylaminoacetate, gly- 
collate, a-bromopropionate, B-iodopropionate, B-chlorolactate, tri- 
chlorobutyrate, octoate, decoate, laurate, myristate, a-bromopalmi- 
tate, a-bromostearate, acrylate, B-chlorocrotonate, erucate, dimethyl- 
malonate, dipropylmalonate, isopropylmalonate, butylmalonate, 
allylmalonate, benzylmalonate, bromosuccinate, dibromosuccinate, 
suberate, and chlorofumarate. E, G 


Catalysis. I. Additive Compounds of Esters with Organic 
Acids. James Kenpaut and James Exior Booce (J. Amer. Chem. 
Soc., 1916, 38, 1712—1736).—The catalysis of ester hydrolysis by 
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acids is now generally explained on the theory of the formation 
of intermediate additive compounds, but no conclusive evidence of 
the presence ot such compounds has hitherto been obtained. The 
authors have therefore undertaken a systematic study of the general 
behaviour of mixtures of esters and acids with respect to the 
formation of additive compounds (oxonium compounds). 

The examination of twenty-two ester-acid systems has been 
carried out by the f. p. method employed by Kendall in earlier 
work (A., 1914, i, 858, 1069; 1915, 1, 80; this vol., i, 599). The 
results of this earlier work showed that oxonium compounds are 
more readily formed when the acidic strengths of the two com- 
ponents vary widely. Similarly, in the present case, it has been 
found that combination is most marked between strong acids and 
esters of weak acids. The extent of compound formation decreases 
rapidly with decrease in the strength of the acid, but is still per- 
ceptible with so weak an acid as acetic, and the conclusion is there- 
fore drawn that oxonium salt formation is a general phenomenon 
in ester-acid systems. These results accord with the facts that acids, 
in general, accelerate ester hydrolysis, and that the acceleration 
decreases with decrease in the strength of the acid. 

The following compounds of esters with trichloroacetic acid have 
been isolated, each compound consisting of 1 mol. of each of the 
components: ethyl acetate compound, m. p. —27°5°, large, lustrous 
plates; anaphthyl acetate compound, m. p. 10°7°, prismatic 
needles; B-naphthyl acetate compound, m. p. 66°3°, thin, oblong 
plates; ethyl benzoate compound, m. p. —23°4°, needles; the 
methyl benzoate compound crystallises in two modifications, m. p. 
—10°6° and -—8°8°; benzyl benzoate compound, m. p. 11°9°, 
needles; methyl anisate compound, m. p. —6°3°, small, lustrous 
plates; methyl cinnamate compound, slender needles; methyl 
p-toluate compound, m. p. 9°, rectangular plates. 

The following compounds containing 1 mol. of the ester and 
2 mols. of trichloroacetic acid were also isolated: methyl succinate 
compound, m. p. 8°, slender prisms; methyl malonate compound, 
m. p. —28°5°, plates; ethyl oxalate compound, m. p. 3°4°, thin 
plates. 

The methyl terephthalate compound, 

C,H,(CO,Me),,4CCl,-CO,H, 
m. p. 27°9°, forms large needles. 

The m. p.’s of the following esters are recorded: ethyl benzoate, 
m. p. —32°7°; methyl benzoate has m. p. —12°3°, and a metastable, 
crystalline form, m. p. —13°7°, also exists; methyl cinnamate, 
m. p. 34°79; methyl ptoluate, m. p. 33°2°; ethyl malonate, m. p. 


2 


— 62°. E. G. 


[Sodium Calcium Lactate.} J. A. Wi.rine (Eng. Pat., 1915, 
17274; from J. Soc. Chem. Ind., 1916, 35, 907).—A sodium calcium 
lactate of the composition 2C,H,O,Na,(C,;H,O,;),Ca,4H,O is ob- 
tained by mixing 238 grams of calcium lactate containing 9% of 
water with 280 grams of sodium lactate syrup containing 20% of 
water. The mixture gradually solidifies, and the resulting non- 
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hygroscopic double salt is very suitable for the administration of 
calcium to the human system. G. F. M. 


Cerebronic Acid. V. Relation of Cerebronic and Lignoceric 
Acids. P. A. Levene and C. J. Wesr (J. Biol. Chem., 1916, 26, 
115—120).—It was originally supposed that cerebronic acid was a 
n-a-hydroxypentacosoic acid (A., 1912, i, 936; 1913, i, 587), which 
view is also held by Thierfelder and Brigl. In a recent paper (this 
vol., i, 463), Brig] criticised the authors’ methods of proof, but his 
own conclusions were not more successful. It is now pointed out 
that the original view has been modified in the meantime. Cere- 
bronic acid is regarded as the a-hydroxy-derivative of the next 
higher homologue of lignoceric acid, which is not a normal acid, 
but a tetracosoic acid with a branched chain (compare A., 1914, i, 


1123). The authors indicate how they hope to prove this. 
J.C. W. 


Action of a Solution of Potassium Hydroxide in Alcohol on 
Oxalic Esters. N.C. Qua and D. McLaren (J. Amer. Chem. Soc., 
1916, 38, 1803—1809).—Experiments on the action of alcoholic 
potassium hydroxide (1 mol.) on dialkyl esters (1 mol.) have been 
carried out with the following results. Alkyl oxalates gave potass- 
ium alkyl oxalate; alkyl tartrates yielded potassium alkyl] tar- 
trate and a little potassium tartrate; alkyl succinates gave 
potassium alkyl succinate and large quantities of potassium suc- 
cinate; and alkyl phthalates furnished potassium phthalate 
only. 

Farther experiments with alkyl oxalates have shown that when 
these esters are treated with slightly less than the calculated amount 
of potassium hydroxide dissolved in an alcohol, a potassium alkyl 
oxalate is produced in which the alkyl radicle is that of the parti- 
cular alcohol used; thus, for example, when ethyl oxalate is 
treated with a solution of potassium hydroxide in methyl alcohol, 
potassium methyl oxalate is obtained. It has been found that 
these results do not depend on the relative insolubility of the 
possible potassium salts. If ethyl oxalate is treated with much 
less than the calculated quantity of potassium hydroxide, the 
residual alkyl ester contains methyl oxalate in amount depend- 
ing on the quantity of potassium hydroxide used. It is considered 
that the conversion of ethyl oxalate into potassium methyl 
oxalate is due to (1) the change of ethyl oxalate to methyl 
oxalate, and (2) the change of methyl oxalate to potassium 
methyl oxalate. The addition of potassium ethyl oxalate to a 
solution of ethyl oxalate in methyl alcohol does not result in 
the formation of any methyl oxalate. Experiments in which 
solutions of potassium hydroxide in methyl alcohol containing 
varying amounts of water were added to ethyl oxalate showed 
that much less methyl oxalate is formed when water is present, 
and that the reaction is therefore due to potassium methoxide 


rather than to potassium hydroxide, E, G, 


i. 710 ABSTRACTS OF CHEMICAL PAPERS. 


Bile Acids. II. Oholeic Acid. Henrich Wiertanp and 
Hermann Sorce (Zeitsch. physiol. Chem., 1916, 97, 1—27. Com- 
pare Wieland and Weil, A., 1912, i, 830).—The authors bring evi- 
dence to show that choleic acid is a compound of deoxycholic acid 
and a fatty acid (palmitic, stearic, or oleic acid) in the proportion 
of 8 molecules of the former to 1 of the latter (compare Pregl, A., 
1910, i, 321). On boiling choleic acid with glacial acetic acid for a 
few minutes and then cooling, acetic choleic acid, 

: ; ’ _ CoH y90.,C,H,0., ome 

is obtained in crystalline form, m. p. 144—146°. Similar com- 
pounds can be prepared containing ether, ethyl acetate, or acetone 
instead of acetic acid. In each case the small molecular com- 
ponent is held tenaciously, and can only be partly removed by heat- 
ing in a high vacuum for several days at 130°. The compounds are 
crystalline and odourless. 

Pure deoxycholic acid, m. p. 172°, [a]? + 57°02, is obtained by 
crystallisation of the choleic acid from alcohol, followed by subse- 
quent heating in a vacuum at 110°. Ethyl deoxycholate crystal- 
lises in needles, m. p. 81°, [a]? + 49°66. Oxidation of deoxycholic 
acid or of choleic acid yields the same dehydrocholic acid, m. p. 
188—189°, [a]? + 92-09. 

The ordinary choleic acids can be prepared by cooling a hot 
mixture in alcohol of deoxycholic acid and the respective fatty acid. 
Stearic-choleic acid has m. p. 186—187°, [a]? +49°11°; palmitic— 
choleic acid, m. p. 184—185°; oleic—choleic acid, m. p. 185—186°. 
A mixture of equal parts of these three choleic acids in alcohol 
yielded, on cooling, crystals, m. p. 185—186°. The following com- 
pounds have also been prepared: (i) with hexoic acid, 

. (Co¢Hy094)5;CgHy60., 
m. p. 170—172°; (ii) with butyric acid, (C,H, 0,),,C,H,O,, m. p. 
170° (not sharp); (iii) with propionic acid, (C,,H,,)0,)3,C;H,O., 
m. p. 168° (not sharp); (iv) with benzene, m. p. 164°; (v) with 
xylene, (C,,H 4 0,).,C,Ho, needles, m. p. 183°; (vi) with naphthalene, 
(C,H 40,)2,CioHg, glittering needles, m. p. 182°. H. W. B. 


Reversible Replacement of Alcohols in Aldehyde-alcoholates. 
MarGuERITE Witicox and Rocer F. Brunet (J. Amer. Chem. 
Soc., 1916, 38, 1821—1841).—The authors point out that in order 
to obtain any accurate knowledge of the relation between chemical 
affinity on the one hand, and constitution and composition on the 
other, it is necessary that a study should be made of reversible 
reactions between comparatively simple substances in which the 
constitution of only one of the compounds is allowed to change. A 
further investigation has therefore been made of the reaction 
between alcohols and chloral-alcoholates (compare Gadamer, A., 
1905, i, 326; Kuntze, A., 1908, i, 322). When chloral /-amyl-alco- 
holate is treated with any aliphatic alcohol, a reaction of the 
following type takes place: 

CCl,-CH(OH)-O-C;H,, + R-OH = CCl,-CH(OH)-OR + C,;H,,-OH, 
the optically active alcohol being partly displaced from its com- 
pound with the aldehyde by the other alcohol. 
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Two series of experiments have been carried out, in which 
(1) chloral Lamyl-alcoholate, and (2) butylchloral d-sec.-butyl- 
alcoholate respectively were treated with twenty-two inactive alco- 
hols, and the course of the reaction followed polarimetrically. The 
determinations were made in benzene solution at 25°. It was 
found that the equilibrium point of the reaction varies with the 
alcohol used, but that the order in which the alcohols fall is 
not quite the same in the two series. 

The results are discussed with regard to the affinities between 
the radicles concerned, and an attempt is made to establish a rela- 
tionship between the constitution of the alcohol radicles and the 
end-point attained in the reactions. 

The degree of dissociation of chloral ethyl-alcoholate into its 
constituents has been determined in benzene for a wide range of 
concentrations, and also, but in fewer concentrations, in bromo- 
form, ethylene dibromide, and nitrobenzene. The results show 
that it is dissociated in dilute solutions, but associated in more 
concentrated solutions. In solutions of 5% strength, association 
predominates. There does not seem to be any relation between 
the degree of dissociation and the dielectric constant of the solvent. 

E. G. 


Chemico-analytical Definition of the Sugars. H. C. Miivus 
and N. Scnoort (Pharm. Weekblad, 1916, 53, 1249—1262).—An 
attempt to classify the sugars according to constitution and reduc- 


ing power. The “open” sugars are aldols or ketols with the 
power of reducing certain substances. The “closed” sugars are 
transformed into “open” sugars by hydrolysis. Benzoylcarbinol 
and benzoin are classed as aromatic “open” sugars. <A. J. W. 


Biochemical Synthesis of a-Propyl-d-galactoside by means 
of a Ferment contained in the Air-dried Bottom Yeast 
of Beer. Em. Bourquetor and A. Ausry (Compt. rend., 1916, 163, 
312—315; and J. Pharm. Chim., 1916, [vii], 14, 193—199).— 
a-Galactosidase is much less sensitive to the toxic action of propyl 
alcohol than is a-glucosidase (compare A., 1914, i, 144), and thus 
more concentrated solutions could be used for this synthesis. The 
aqueous solution contained 1% of galactose, 25% of propyl alcohol, 
and 20% of a 20% maceration of air-dried bottom yeast. The mix- 
ture was allowed to remain at the ordinary temperature for eight 
months, and from the resulting liquid by the processes employed 
for other galactosides, a-propyl-d-galactoside was finally isolated as 
long, narrow, colourless, odourless plates, m. p. 134° (corr.) ; 
[alo +179°04°. It is very soluble in water, and is readily hydro- 
ysed by boiling it with dilute sulphuric acid or by the action of a 
maceration of the yeast on its aqueous solution. W. G. 


Optical Rotatory Powers of some Acetylated Derivatives of 
Maltose, Cellose, and Lactose. OC. S. Hupson and Ratpn Sarre 
(J. Amer. Chem. Soc., 1916, 38, 1867—1873).—The specific rota- 
tions of a- and B-hepta-acetylmethylmaltosides have been calculated 
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by Hudson and Dale’s method (A., 1915, i, 501; this vol., i, 597), 
and found to be +138° and +55° respectively. Determinations of 
the specific rotation of this substance in chloroform have given the 
value [a]f +54°, which shows that the known form of the com- 
pound is the B-modification. By the same method of calculation, 
a- aud B-hepta-acetylmethylcellosides were found to have [a], +56° 
and —28° respectively. The known form of this compound gives 
[a]> in chloroform —25°4°, and is therefore the B-form. 

a- and B-Hepta-acetylmaltoses gave the calculated values for 
la} +131° and +66° respectively; the experimental value of the 
B-form in chloroform was [a]? +67°8°. a- and f-Hepta-acetyl- 
celloses similarly gave the calculated values + 46° and —19°. Hepta- 
acetylcellose, prepared from acetylbromocellose, gave, after repeated 
recrystallisation, the value [a]? in chloroform —2°, and by con- 
tinued purification would probably have given a lower figure. 
a- and B-Hepta-acetyllactoses gave the calculated values +59° and 
—6°. Hepta-acetyllactose, m. p. 83° (corr.), prepared from acetyl- 
bromolactose, gave [a]? in chloroform —0°3° after twenty recrystal- 
lisations, but even then a constant value was not attained. E. G. 


Chondrosamine. P. A. Levene (J. Biol. Chem., 1916, 26, 
143—154. Compare A., 1914, i, 889; 1915, i, 601, 944).—The sup- 
posed similarity between the osazones of chondrosamine and altrose, 
coupled with the fact that lyxohexosamic acid and chondrosamic 
acid yielded apparently different anhydrotetrahydroxyadipic acids 


on oxidation, led the author to believe that chondrosamine was a 
ribosimine rather than a lyxohexosamine, The purified osazone is 
now found to be identical with galactosazone, both in m. p. and in 
the nature of its mutarotation, and both amino-acids are found to 
yield the same anhydromucic acid on oxidation. Chondrosamine 
is therefore more probably a lyxohexosamine. A lyxohexosamine 
has now been prepared from lyxohexosamic acid (following ab- 
stract), but it is not identical with chondrosamine, although it forms 
the same osazone. Thus there are two different amino-sugars which 
yield the same osazone, and two different a-hexosamic acids which 
form the same anhydromucic acid on oxidation. The natural 
assumption to make is, therefore, that the two pairs of substances 
are epimeric, one conforming to galactosamine and the other to 
talosamine, but the isomerism is not quite so simple. If chondros- 
amine is de-aminised and then oxidised by bromine, it apparently 
forms the same acid that lyxohexosamic acid yields when deamin- 
ised. The substance, chondronic or anhydrotalonic (?) acid, has 
been isolated as a brucine salt, CygHsg0,)N>, m. p. 218° (corr.), 
decomp. 223°, [a]? —12°4° (not +, as was wrongly stated in the 
1914 paper). On the other hand, if chondrosamic acid is de-amin- 
ised, it yields a different monocarboxylic acid, epichondronic or 
anhydrogalactonic (?) acid, the brucine salt of which crystallises in 
long, heavy prisms, m. p. 244° (corr.), [a]? —9°23°. 
Chondrosamine has been converted by the hydrogen cyanide 
synthesis into chondrosaminoheptonic acid, C;H,,0,N,H,O, which 
formed rosettes of long, pointed prisms, m. p. 136° (corr.), 
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[a]? —14°40° (in 2°5% hydrochloric acid). The purification of the 
acid was a matter of great difficulty, and it involved the formation 
of the copper salt. 

Details are given of an expeditious method for obtaining chon- 
drosamine from nasal septa, the yield of the hydrochloride being 
nearly 40 grams from 20 lb. of material. J.C. W. 


Synthesis of Hexosamines. I. P. A. Levens (J. Biol. Chem., 
1916, 26, 155—162).—The synthesis of all the possible hexosamines 
offers exceptional difficulties. When the hydrogen cyanide syn- 
thesis is applied to the pentosimines, it invariably happens that 
only one hexosamic acid can be isolated, and the subsequent reduc- 
tion of the lactones of these by means of sodium amalgam usually 
leaves the desired product contaminated with sodium salts and 
unreduced material. Glucosamine derivatives have been prepared, 
however, by Fischer and Leuchs (A., 1910, i, 233), but a slight 
improvement in their method, namely, reduction by means of 
sodium amalgam in a hydrochloric acid solution, has enabled the 
author to obtain both glucosamine and lyxohexosamine more 
easily. 

For the preparation of the lactones it was necessary to use the 
very pure hexosamic acids. Glucosamic acid yielded directly a 
fraction of glucosamine hydrochloride containing only about 2% 
of salt and representing about 50% of the total sugar. From this, 
pentabenzoylglucosamine, m. p. 216°, [a]? +44°4°, could be obtained 
pure. Xylohexosamic acid gave poor results, but pentabenzoylzylo- 
hexosamine, C,H,0;NBz;, was isolated in white needles, m. p. 162°, 
(a]? +77°6°, and an osazone, C,gH,,O,N,, was also obtained in 
lemon-yellow, curved needles, m. p. 173° (corr.), decomp. 185°. 
Better results were obtained with lyxohexosamic acid. Lyzohezos- 
amine hydrochloride, C,H,;0;N,HCI, crystallised in long prisms, 
m. p. 185° (corr.), [a]>'+62°69° (initial) +91°10° (equilibrium), 
and yielded the same osazone as chondrosamine and galactose, m. p. 
201° (corr.). J. 


Influence of Neutral Salts on the Solubility of Amino-acids. 
P. Preirrer and J. Wircier (Zettsch. physiol. Chem., 1916, 97, 
128—147).—The influence of neutral salts on the solubility of 
amino-acids is similar to that exerted on proteins. In each case 
cations and anions have an additive action. If the ions be arranged 
in the order corresponding with the effect produced on the solu- 
bility of the amino-acid, we have the series NO,>I>Br>Cl; 
Li>Na>K; Ca>Sr,Ba in the case of neutral amino-acids, such 
as glycine, and the series NO,>I>Br>Cl; K>Na>Li; 
Ba>Sr>Ca in the case of acid amino-acids, such as aspartic acid. 
The characteristic action of salts on the solubility of proteins is due, 
therefore, not to the colloidal condition of the latter, but to their 
amino-acid structure. H. W. B. 


Compounds of Amino-acids and Ammonia. VIII. Prrer 
Bercett (Zeitsch. physiol. Chem., 1916, 97, 293—306).—The 
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amides of dipeptides are formed by the action of ammonia on a 
new series of compounds prepared by the interaction of glycin- 
amide and different amino- or corresponding halogen acids. 
On shaking glycinamide with bromopropionyl bromide in alkaline 
solution at 0°, a-bromopropionylglycinamide, 
CHMeBr-CO-NH-CH,°CO-NH,, 
is formed, which crystallises from alcohol in long prisms and rhom- 
bohedrons, m. p. 162°. On treatment with aqueous ammonia, the 
expected dipeptide—amide, if formed, is hydrolysed so rapidly that 
it cannot be isolated ; instead, a small quantity of the corresponding 
anhydride, diketomethylpiperazine, is obtained. When bromoiso- 
valerylbromide is employed, a-bromoisovalerylglycinamide, 
CHMe,*CHBr-CO-NH:CH,°CO-NH,, 
crystallises in prismatic needles, m. p. 134°; the correspond- 
ing a-bromoisohexoylglycinamide, 
CHMe,°CH,*CHBr-CO-NH:CH,°CO-NH,, 
crystallises in microscopic needles, m. p. 100—102°. Aqueous am- 
monia has scarcely any action on a-bromotsovalerylglycinamide, but 
when it is heated with alcoholic ammonia at about 120° in a sealed 
tube, interaction occurs, and the product can be separated into two 
parts, one of which is scarcely soluble, whilst the other is readily 
soluble in water. The former consists of valylglycine anhydride 
se ali , . NH-CO 
(diketoisopropyl piperazine), CH;<¢o.nH>CH’CHMe,, needles 
from hot water, m. p. 245°, whilst the latter is the hydrobromide of 
valylglycinamide, CHMe,*CH(NH,)*CO-NH-CH,°CO-NH,,HBr, 
microscopic needles from alcohol-ether, m. p. 223°. By the action 
of aqueous ammonia at 40° on a-bromoisohexoylglycinamide, a 20% 
yield of leucylglycine anhydride, diketoisobutylpiperazine, is ob- 
tained (compare Fischer and Brunner, A., 1905, i, 690). 
Chloroacetylglycinamide, which has been previously described 
(A., 1910, i, 304), can be more readily obtained by the interaction 
of the components in aqueous than in ethereal solution, and the 
product, on treatment with aqueous ammonia, is readily converted 
into diketopiperazine, together with traces of glycylglycinamide, 
m. p. 195—196°, which, however, was not obtained in a pure state. 
The hydrochloride of the previously described iminodiacetamide 
(compare Jongkees, A., 1908, i, 959) is readily prepared by the 
action of free glycinamide, or, better, glycinamide carbonate in 
aqueous solution on chloroacetamide. It crystallises from dilute 
alcohol in rosettes, m. p. 234—236°. Benzoyliminodiacetamide, 
COPh-N(CH,°CO-NH,)., crystallises in microscopic needles, m. p. 
225—227°. Iminodiacetamide reacts with bromotsohexoyl bromide, 
forming a-bromoisoheroyliminodiacetamide, 
CHMe,°CH,*CHBr-CO-N(CH,°CO-NH,),, 
which melts at 108—110°. It is very slowly acted on by aqueous 
ammonia. H. W. B. 


Action of Hydrazine and Azines on Chloral and Bromal 
Hydrates. Gustav Knéprer (Monatsh., 1916, 37, 357—367. Com- 
pare A., 1913, i, 703).—Hydrazine salts and benzaldazine react with 
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molten bromal hydrate just as they do with chloral hydrate, giving 

compounds which contain 2 atoms of hydrogen less, per molecule, 

than the normal condensation products. The compound, 
C,H,ON,Br, (2CBr,-CHO + N,H,—H,0—2H), 

forms white needles, m. p. 187°, and reacts violently with concen- 

trated potassium hydroxide, but gently with dilute alkalis without 

the liberation of bromoform. The compound, 

C,H,ON,Br, [CBr,-CH(OH), + N,(CHPh), —C,H,-CHO — 2H, 
crystallises in silvery scales, m, p. 180°, dissolves in cold, dilute 
potassium hydroxide, but on warming with this agent deposits the 
compound, C,H,ON,Br,, in large tablets, m. p. 98°. 

Experiments were conducted in order to find whether the same 
reactions occurred if the reagents were diluted by any solvent. 
Chloral hydrate was found to react in just the same way when 
diluted with glacial acetic acid, but bromal hydrate gave substances 
which differed by 1HBr, and not by 2H, from the normal con- 
densation products. The compound, 

C,H,ON,Br, (2CBr,-CHO + N,H,—H,O-— HBr), 
has m. p. 174°, and the compound, C,H,ON,Br., has m. p. 213°, 
and differs from the above compound, C,H,ON,Bry, in being soluble 
in dilute potassium hydroxide. 

Bromal hydrate reacts with hydrazine and semicarbazide in 
aqueous solutions to give the normal additive products; bromal- 
hydrazine, CBr,;>CH(OH)-NH-NH,, has m. p. 75°, and bromal- 
semicarbazide, C,H,O,N;Brs3, crystallises in needles, m. p. 87° 
(decomp.). J.C. W. 


Halogenation. XI. Chlorination with Aqua _ Regia. 
Chlorination of Hydrocarbons. Rasik Lau Darra and Francis 
Vito Fernanves (J. Amer. Chem. Soc., 1916, 38, 1809—1813).— 
In continuation of the work on the chlorination of hydrocarbons 
by means of aqua regia (A., 1914, i, 675), it has been found that 
the xylenes, ethylbenzene, and dibenzyl give good results, but that 
the higher hydrocarbons either yield a complex product which 
cannot be separated into its constituents or suffer decomposition 
with formation of chloropicrin. 

m-Xylene, when heated with a mixture of concentrated hydro- 
chloric acid (2 parts) and nitric acid (1 part), yields liquid mono- 
and 4:6-di-chloro-derivatives and crystalline tri- and tetra-chloro- 
derivatives ; the method is especially applicable to the preparation 
of 2:4:5:6-tetrachloro-m-xylene, m. p. 210°. o-Xylene, under 
similar conditions, gives mono- and di-chloro-derivatives and 
3:4:5:6-tetrachloro-o-xylene, m. p. 215°. In the case of p-xylene, 
the chloro-derivatives produced are chloro-p-xylene, 2 :5-dichloro-p- 
xylene, and tetrachloro-p-xylene, m. p. 217°5°. Ethylbenzene is 
converted by aqua regia into chloroethylbenzene, CH,Ph-CH,Cl, 
and a crystalline substance, m. p. 171°5°, which has not been identi- 
fied. Dibenzyl yields pdichlorodibenzyl, m. p. 111°. 

By the chlorination of 5-butyl-m-xylene, a yellow oil was 
obtained which had the odour of chloropicrin, and from which no 
pure chloro-derivatives could be isolated. Experiments were also 
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made with anthracene, phenanthrene, triphenylmethane, diphenyl- 
methane, fluorene, naphthalene, cymene, styrene, and tetrahydro- 
naphthalene, but pure chloro-derivatives could not be separated in 
any case. E. G. 


Thermal Decomposition of the Aliphatic Hydrocarbon 
Derivatives of Naphthalene. G. Eciorr (J. Soc. Chem. Ind., 
1916, 35, 920; from Met. Chem. Eng., 1916, 15, 125—127).—The 
‘cracking’ of an oil consisting mainly of alkyl and alkylene deriv- 
atives of naphthalene was effected by passing it at a definite rate 
through an electrically heated tube at 600—700° under pressures 
varying from 1 to 14 atm. The oil was obtained by the purifica- 
tion of a tar oil, from which naphthalene and anthracene had been 
extracted by refrigeration, and it gave on distillation 6°3, 75:0, 
15°0, and 3°1% by volume of fractions boiling at 150—200°, 
200—250°, 250—300°, and 300—325°, having D%5=0°958, 0°995, 
0°999, and 0°998 respectively. The yield of benzene and toluene 
in the cracked oil increased with the temperature; at 650° and 
14 atm. 3°2% by volume of benzene, calculated on the original oil, 
was produced, whilst the formation of toluene reached a maximum 
of 2% by volume at 600° and 14 atm., and 650° and 11 atm., 
further increase in temperature or pressure above these limits 
resulting in a decreased yield of toluene, and increased carbonisa- 
tion. The formation of benzene and toluene is assumed to take 
place by the direct decomposition of methylnaphthalenes, the 


formation and subsequent decomposition of xylenes, and by syn- 
thesis from acetylene and allylene. G. 


Preparation of Aromatic Amines. Bapiscue Anitin & Sopa- 
Fasrik (Eng. Pat., 5692, 1915; from J. Soc, Chem. Ind., 1916, 
35, 920).—The copper catalyst may be prepared by reducing, at a 
temperature below red-heat, copper oxide prepared by precipita- 
tion, and not pyrogenetically, as specified in the main patent (A., 
1915, i, 796). Hot sodium hydroxide solution is added, for example, 
to a solution of 1180 grams of copper nitrate, 38 grams of silver 
nitrate, and 252 grams of magnesium nitrate; the precipitate is 
washed, and 20 grams of it are mixed with 130 grams of pumice, a 
small amount of water, and 20 grams of 40% sodium silicate solu- 
tion are added, and the pasty mass is reduced at 200° in a current 
of hydrogen. With this catalyst, nitrobenzene is reduced to 
aniline by hydrogen at 200—210°. G. F. M. 


Preparation of Aniline, other Aromatic Amines, or other 
Substances Involving Catalytic Hydrogenation. BapiscHE 
Anttin & Sopa-Fasrix (Eng. Pat., 6409, 1915; from J. Soc. 
Chem. Ind., 1916, 35, 920).—Catalytic hydrogenation may be 
effected by employing carbon monoxide, or gases containing carbon 
monoxide, together with water vapour, in the proportion of at 
least one volume of the latter to three of the former. The reducing 
gases, mixed with the vapour of the nitro-compound, are passed 
over a contact mass containing copper at comparatively low tem- 


ORGANIC OHEMISTRY. i. 717 


peratures (200—220° for nitrobenzene). The contact may be pre- 
pared by coating 130 grams of pumice stone with a mixture of 
24°3 grams of cupric carbonate, 2°7 grams of zinc carbonate, and 
20 grams of sodium silicate solution, and reducing at a low tem- 
perature. G. F. M. 


Thiocyanates and Thiocarbimides. X. Utilisation of Tetra- 
chloromethyl Mercaptan for the Preparation of Alkyl Thio- 
carbimides. Treat B. Jonnson and E. Heaton Hemineway (J. 
Amer. Chem. Soc., 1916, 38, 1860—1867).—It has been shown by 
Rathke that tetrachloromethyl mercaptan reacts with amines to 
form thiolamines of the type NHR-S-CCl,. He prepared the thiol- 
aniline, NHPh-S-CCl,, and the corresponding thiol-o- and -ptolu- 
idines, and found that when these compounds are treated with 
alcoholic potassium hydroxide they are converted into unstable 
substances, the structure of which has not hitherto been estab- 
lished. Rathke also stated that when the thiolanilines are heated 
they undergo decomposition with formation of volatile products 
and sulphur compounds with the odour of thiocarbimides. The 
present work was undertaken for the purpose of studying the 
latter reaction. 

The three compounds described by Rathke were prepared. Tri- 
chloromethylthiolaniline and trichloromethylthiol-o-toluidine were 
obtained as oils, whilst the thiol-ptoluidine was obtained in the 
form of colourless crystals, m. p. 72°. By the action of alcoholic 
potassium hydroxide on trichloromethylthiolaniline, cyclic dichloro- 


methylenephenyliminosulphide, NPC », m. p. 140°, was 
2 


obtained, which crystallises in prisms. The corresponding p-tolyl- 
iminosulphide decomposes violently at 145°, and the o-tolylimino- 
sulphide has m. p. 112°. 

When trichloromethylthiolaniline is heated at 125—130° it suffers 
decomposition with formation of phenylthiocarbimide, hydrogen 
chloride, and a brown compound, which possibly has the structure 


p> O0<T Similarly, trichloromethylthiol-o-toluidine yields 


o-tolylthiocarbimide, and trichloromethylthiol-p-toluidine furnishes 
p-tolylthiocarbimide and a brown solid, probably 


OH. Me OO<I -C,H,Me. 

When cyclic dichloromethylene-ptolyliminosulphide is heated 
it undergoes decomposition with formation of ptolylthiocarbimide 
and a brown compound, probably identical with that obtained by 
the action of heat on trichloromethylthiol-ptoluidine. E. G. 


Catalytic Decomposition of Certain Phenol Silver Salts. I. 
W. H. Hunter, A. O. Ouson, and E. A. Dantets (J. Amer. Chem. 
Soc., 1916, $8, 1761—1771).—Torrey and Hunter, during the 
course of work on the red and white silver salts of 2:4: 6-tribromo- 
phenol (A., 1911, i, 283), observed that these salts react with ethy] 
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iodide with formation of a white, amorphous compound. A study 
has now been made of the composition of this substance, the pre- 
paration of analogous compounds, and the nature of the reaction 
by which they are formed. 

The white, amorphous compound, (C,H,OBr,),, from the silver 
salt of tribromophenol, sinters above 260° and becomes nearly black 
at 290°; it is proposed provisionally to term this compound “ poly- 
dibromophenylene oxide.” The silver salt of tribromoresorcinol 
methyl ether behaves similarly with alkyl iodides, yielding the 
amorphous compound, (OMe-C,HOBr,),. The silver salt of tri- 
chlorophenol, however, when treated with ethyl iodide, yields very 
little amorphous compound, but is convertéd into trichloro- 
phenetole. 

The formation of these amorphous compounds takes place in the 
sense of the equation nC,H,Br,,OAg=nAgBr+(C,H,OBr,),. The 
change occurs on suspending the silver salt in alkyl iodides or in 
benzene, and is also effected by heating thesalt at slightly more than 
100°. It is suggested that this peculiar decomposition may be due 
to a stress existing in the molecule of the silver salt between the 
silver atom and the halogen atom which separates with it, this 
stress not being sufficient to cause decomposition until some 
catalytic effect is exerted on the molecule by heat or by the liquid 
brought into contact with it. 

When the silver salt of tribromoresorcinol methyl ether is treated 
with ethyl iodide there is formed, in addition to the amorphous 
compound, tribromoresorcinol methyl ethyl ether, 

OMe:-C,HBr,-OEt, 
m. p. 75°. E. G. 


Some Dihydroxynaphthalenes. OrrTo Fiscner (J. pr. Chem., 
1916, [ii], 94, 1—48. Compare Fischer and Kénig, A., 1914, i, 
712).—An examination of some of the derivatives of 1:6- and 
2: 7-dihydroxynaphthalene. 

I. [With Constanze Baver.|—The following compounds were 
prepared from 1:6-dihydroxynaphthalene. Dibenzoyl derivative, 
colourless prisms, m. p. 103—104°. 1:6-Dimethorynaphthalene, 
C,,H,,0,, obtained by the action of methyl sulphate and potassium 
hydroxide solution, colourless needles, m. p. 60—61°. 1:6-Diethozy- 
naphthalene, C,,H,,0., prepared in a similar manner to the last, 
colourless needles, m. p. 83°. Treatment of 1 :6-dihydroxynaphth- 
alene in cold acetic acid solution with sodium nitrite gave rise to 
2-nitroso-1 : 6-dihydroxynaphthalene, CyH,O,N, red leaflets, 
decomp. 180—230° (diacetyl derivative, yellow prisms, decomp. 
near 154°), together with a smaller quantity of 4-nitroso-1 :6-di- 
hydrorynaphthalene, yellow needles, decomp. 200—220° (diacetyl 
derivative, almost colourless needles, decomp. near 156°), the former 
being much less soluble in alcohol. 

Reduction of 2-nitroso-1 :6-dihydroxynaphthalene with stannous 
chloride and hydrochloric acid produces 2-amino-1 : 6-dihydrozxy- 
naphthalene, an unstable substance (hydrochloride, C,,.H,,O,NCI, 
prisms; triacetyl derivative, lustrous needles, m. p, 150°), The 
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hydrochloride of this base, when treated in aqueous solution with a 
concentrated solution of ammonia, yields a green solution which 
becomes blue on shaking in the air, this result being characteristic 
of 2-amino-l-hydroxynaphthalene derivatives. Further confirma- 
tory evidence as to the structure of the nitroso-compound is forth- 
coming from its deep colour and its resistance to the action of 
ammonia, even under pressure at 100°. 

When reduced with stannous chloride and hydrochloric acid, 
4-nitroso-1 : 6-dihydroxynaphthalene is converted into 4-amino-l1 :6- 
dihydroxynaphthalene, an easily oxidisable substance (stanni- 
chloride, sparingly soluble), which on addition to dilute ferric 
chloride solution yields 6-hydrozry-1:4-naphthaquinone, C,)H,Os, 
reddish-yellow needles, m. p. 170° (decomp.); this is reducible by 
stannous chloride and hydrochloric acid to 1 :4:6-trihydroxynaphth- 
alene, C;p)H,O3, colourless needles, m. p. 138—140° (triacetyl deriv- 
ative, colourless needles, m. p. 94—95°), which readily undergoes 
reoxidation to the quinone. 

In the action of diazonium salts on 1:6-dihydroxynaphthalene 
the number of azo-groups entering depends on the experimental 
conditions. In acid solution the dihydroxy-compound couples with 
a benzenediazonium salt, yielding almost entirely 4-benzeneazo- 
1:6-dihydrorynaphthalene, Cy,H,O.No, red needles, m. p. near 
230° (decomp.); in cold aqueous pyridine the reaction product is 
almost exclusively bishenzeneazo-1 : 6-dihydroxynaphthalene, 

: CopH¢O2Ny, 
needles with a green, metallic lustre; in strongly alkaline solution, 
either with excess of alkali hydroxide or in pyridine solution with 
the addition of alkali hydroxide, tris-benzeneazo-1 : 6-dihydrory- 
naphthalene, C.,HsjO0,N,g, needles or prisms with metallic lustre, 
is obtained in good yield. 

II. [With Constanze Baver.|—1:5-Dihydroxynaphthalene (di- 
chlorodiacetyl derivative, C,,H,O,Cl,, colourless needles ; dibenzoyl- 
derivative, colourless needles, m. p. 235°) was converted into 1 :5-di- 
methoxynaphthalene, C,,H,.0,, m. p. 181—182°, and 1:5-diethory- 
naphthalene, C,,H,,0,, colourless leaflets, m. p. 130°, the former 
compound reacting with bromine in benzene solution with forma- 
tion of a bromodimethorynaphthalene, C,.H,,0,Br, colourless 
leaflets, m. p. 115°. By the action of methyl sulphate and potass- 
ium hydroxide on dihydroxynaphthalene there can also be pro- 
duced 5-methoxy-a-naphthol, m. p. 140° (acetyl derivative, colour- 
less crystals, m. p. 68°; chloroacetyl derivative, colourless needles, 
m. p. 85°; benzoyl derivative, silvery, lustrous needles, m. p. 102°), 
which in acetic acid solution reacts with sodium nitrite, giving 
2-nitroso-5-methoxry-a-naphthol (5-methozy-1 : 2-naphthaquinone- 
monoxime), C,,H,O,N, deep yellow needles, m. p. 165° (decomp.). 
This, by the gradual addition of phenylhydrazine to its boiling 
benzene solution, was converted into 2-amino-5-methozxy-a-naphthol, 
C,,H,,0,N, silvery leaflets, m. p. 158° (decomp.), and in aqueous 
methyl-alcoholic solution condensed with hydroxylamine hydro- 
chloride, yielding 5-methozry-1 : 2-naphthaquinonedioxime, 

C,H, O3N2, 
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golden-yellow needles, decomp. at 195°, together with the corre- 
sponding anhydride, 5-methozy-1:2-naphthafurazan, C,,H,O,Ng, 
yellow needles, m. p. 159°. 

5-Methoxy-l-naphthol in alkaline solution condenses with 
benzenediazonium chloride, producing 4-benzeneazo-5-methozry-a- 
naphthol, C,,7H,,O.N2, red needles with a green glance, m. p. 155° 
(decomp.; acetyl derivative, yellowish-brown, crystalline aggre- 
gates, m. p. 123°), whilst in more strongly alkaline solution and 
with a bimolecular proportion of the benzenediazonium salt, 
2 :4-bisbenzeneazo-5 - methozy-a-naphthol, C,,H,,0,N,, bronze- 
coloured needles, m. p. 204° (decomp.), insoluble in alkali, is 
formed. 

1 :5-Dihydroxynaphthalene, when treated under varying condi- 
tions in acetic acid solution with a unimolecular or bimolecular 
proportion of nitrous acid, yields only one nitroso-derivative, which 
from its colour and by analogy with the action of nitrous acid on 
the corresponding monomethyl ether must be 2-nitroso-1 : 5-dihydr- 
oxynaphthalene, C,jH;O,;N, reddish-brown needles, decomp. near 
190°. In coupling with diazonium salts, 1 :5-dihydroxynaphth- 
alene shows a marked tendency to form only a mono-azo-derivative ; 
the method generally followed was to allow the compound to react 
with the diazo-solution in alkaline solution with or without the 
addition of pyridine, and there were thus obtained 4-benzeneazo- 
1:5-dihydrorynaphthalene, CygH,.O.No, red needles, m. p. 210° 
(decomp.), and 4-p-nitrobenzeneazo-1 : 5 - dihydroxynaphthalene, 
C,¢H,,0,N3, red crystals with a green glance, m. p. near 250° 
(decomp.). By using a strongly alkaline solution and a large excess 
of diazonium salt it was, however, found possible to prepare a bis- 
benzeneazo-1 :5-dihydrozynaphthalene, C>.H,O,N,, needles with a 
metallic lustre, m. p. above 250°. 

III. [With Fr. Hammerscumipt.|—2-Hydroxy-7-methoxynaphth- 
alene, m. p. 117° (Biinzly and Decker, A., 1905, i, 884, give 
113—114°), gives an acetyl derivative, colourless needles, m. p. 
130°, benzoyl derivative, colourless leaflets, m. p. 140°, and chloro- 
acetyl derivative, colourless leaflets, m. p. 106°. In acetic acid 
solution it reacts with sodium nitrite, yielding 1-nitroso-2-hydrozy- 
7-methoxynaphthalene (7-methozy-1 : 2-naphthaquinonemonozime), 
C,,H,O,N, red or bronze needles or leaflets, m. p. 129°, which in 
boiling aqueous methyl-alcoholic solution condenses with hydroxy]l- 
amine hydrochloride, producing 7-methozy-1 : 2-naphthaquinonedi- 
oxime, C,,H,,O3Nz, yellow needles, m. p. 150°, and its anhydride, 
C,,H,O,N., almost colourless needles, m. p. 129°. On reduction 
with phenylhydrazine in benzene solution, 1-nitroso-2-hydroxy-7- 
methoxynaphthalene is converted into 1-amino-2-hydrozy-T-meth- 
oxynaphthalene, C,;H,,0O,N, almost colourless leaflets, m. p. 170°. 
Treatment with concentrated ammonia under pressure at 100° con- 
verts the nitroso-compound into 1-nitroso-2-amino-7-methoxynaphth- 
alene, Cy,H\O,No, yellowish-brown needles, m. p. 194° (hydro- 
chloride, red prisms, m, p. 234°; picrate, red crystals, m. p. 207°), 
which on reaction with hydroxylamine gives the already described 
7-methoxy-] ; 2-naphthaquinonedioxime, In a similar manner the 
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nitroso-compound reacts with a solution of methylamine, forming 
1-nitroso - 2- methylamino -7 - methoxynaphthalene, C12H,,0.No, 
green leaflets, m. p. 136° (hydrochloride, reddish-brown needles, 
m. p. 144°; picrate, deep red prisms, m. p. 164°; nitrosoamine, 
C,.H,,0;N;, almost colourless needles, m. p. 158°), whilst with 
ethylamine it yields 1-nitroso-2-ethylamino-7-methoxynaphthalene, 
C,3H,,O.N,,H,O, deep brown prisms, m. p. 60—72°, or, when anhy- 
drous, deep green crystals, m. p. 89°; hydrochloride, red, stellar 
aggregates, m. p. 101°; picrate, deep red needles, m. p. 270°. 

It is already known that 1-nitroso-2-ethylaminonaphthalene 
under the influence of alcoholic hydrochloric acid eliminates water 
with formation of ethenyl-1:2-naphthylenediamine [2-methy]l-1 : 2- 
naphthiminazole] (Fischer and Hepp, A., 1887, 1114), and it is 
now found that 1-nitroso-2-methylamino-7-methoxynaphthalene 
can undergo a similar change, but the result is more conveniently 
achieved by warming in acetic acid with zinc chloride; the product 
is 8-methozxy-1 :2-naphthiminazole, C;.H,;ON,, m. p. 224°; hydro- 
chloride, needles, m. p. 255°; aurichloride, yellow crystals, m. p. 
211°; platinichloride, reddish-yellow, crystalline powder, m. p. 
270° (decomp.). On demethylation with hydrochloric acid at 
170—180°, this substance gives 8-hydroxy-1:2-naphthiminazole, 
C,,H,ON,, colourless needles, m. p. 274°. In an analogous manner 
to the methyl compound, 1-nitroso-2-ethylamino-7-methoxynaphth- 
alene can be easily dehydrated, the product in this case being 
8-methoxy-2-methyl-1 : 2-naphthiminazole. 

It was found possible to couple 2-hydroxy-7-methoxynaphthalene 
with only one diazonium nucleus, interaction with benzenediazon- 
ium chloride under various conditions yielding 1-benzeneazo-2-hydr- 
oxy-7-methoxynaphthalene, Cy,7H,,O,.No, red needles, m. p. 121°, 
insoluble in alkali. 1-p-Nitrobenzeneazo-2-hydrory-7-methozry- 
naphthalene, C,,H,;0,N3, obtained in a similar manner, but with 
the use of pnitrobenzenediazonium chloride, forms deep red needles, 
m. p. 238°, insoluble in alkali. 

IV. [With Wrix. Kern.|—1-Nitro-2 :7-dimethoxynaphthalene, 
C,,H,,0,N, yellow prisms or tablets, m. p. 141°, prepared by treat- 
ing the dimethoxynaphthalene (Biinzly and Decker, loc. cit.) with 
nitric acid in the presence of acetic acid, is reducible by stannous 
chloride and hydrochloric acid to 1-amino-2 :7-dimethorynaphth- 
alene, C,.H,,0.N, colourless, silky needles, m. p. 82—83°; hydro- 
chloride, needles or leaflets; picrate, yellow needles, m. p. 152°; 
acetyl derivative, colourless leaflets, m. p. 179—180°; benzoyl deriv- 
ative, short needles, m. p. 182°. When heated with alcoholic am- 
monia solution at 190—200°, 1-nitro-2 :7-dimethoxynaphthalene 
loses a methoxy-group with formation of 1-nitro-2-amino-7-methozy- 
naphthalene, C,,H,,O,N>, reddish-yellow needles, m. p. 115—116°; 
hydrobromide, yellow leaflets, m. p. 159—160° (decomp.); picrate, 
red needles, m. p. 125°; acetyl derivative, yellow needles, m. p. 
149—150°; benzoyl derivative, pale yellow, silky needles, m. p. 
203—204° ; benzylidene derivative, red aggregates, m. p. 126—127°; 
salicylidene derivative, brown needles, m. p. 202°. If the nitro- 
dimethoxynaphthalene is heated with alcoholic methylamine solu- 
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tion at 160—165° there is obtained 1-nitro-2-methylamino-T- 
methoxynaphthalene, C,H,,0,N>, yellowish-red needles, m, p. 
149—150°. 

When heated with nitric acid at 100° until it has entirely passed 
into solution, 1-nitro-2:7-dimethoxynaphthalene is converted into 
trinitro-2 :7-dimethoxynaphthalene, C,.HgO,N3, pale yellow needles, 
m. p. 216°, together with a little 3-nitro-4-methoryphthalic acid, 
C,H,0,N, colourless needles, m. p. 212°. 

Reduction with tin and hydrochloric acid converts 1-nitro-2- 
amino-7-methoxynaphthalene into 1: 2-diamino-7-methoxynaphth- 
alene, unstable, colourless needles, m. p. 188°, the hydrochloride, 
C,,H,,ON,Cl,, m. p. 234—235°, of which condenses with benzil in 
alcoholic solution, giving 9-methory-2:3-diphenylnaphthaquin- 
ovaline (annexed formula), pale yellow 


aa needles, m. p. 168°. In an analogous manner 
benoue /” NS, condensation with phenanthraquinone yields 
CPh:N( )OMe 7'-methozy-l! : 2'-naphthaphenanthradiazine, 

V4\/4 C,;H,;,ON,, pale brown needles, m,. p. 


271—272°. 

On treatment in acetic acid solution with nitric acid (D 1°52) 
at the ordinary temperature, 2:7-dimethoxynaphthalene is con- 
verted into 1:8dinitro-2:7-dimethorynaphthalene, C.H,O,No, 
yellow prisms or needles, m. p. 286°, which is reducible by stannous 
chloride and hydrochloric acid with production of 1 :8-diamino- 
2:7-dimethoxynaphthalene, colourless needles or prisms, m. p. 
115°; dihydrochloride, C,zH0,N,Cl,; sulphate, sparingly soluble; 
picrate, yellow needles; mercurichloride, sparingly soluble in cold 
water. The dinitro-compound reacts with alcoholic ammonia at 
190—200°, eliminating its methoxy-groups with formation of 1:8- 
dinitro-2 : 7-diaminonaphthalene, C,)H,O,N,, red prisms, m. 
265—266° ; picrate, CogH,,0;,Nj9, yellow crystals, m. p. 180—181°; 
diacetyl derivative, golden-yellow leaflets, m. p. 278°; dibenzoyl 
derivative, yellow needles, m. p. 205°. With an alcoholic methyl- 
amine solution at 160—165°, the dinitrodimethoxynaphthalene re- 
acts in an analogous manner, giving 1 :8-dinitro-2:7-dimethyldi- 
aminonaphthalene, C:.H,,0,N,, red needles, m. p. 274°. D. F. T. 


Deoxyhydrocatechin Tetramethyl Ether. Huan Ryan and 
Micuart J. WatsH (Sct. Proc. Roy. Dublin Soc., 1916, 165, 
113—120).—In order to render possible a decision between the 
rival chroman and coumaran structures for catechin (Perkin and 
Yoshitake, T., 1902, 81, 1169; von Kostanecki and Lampe, A., 
1907, i, 73), the authors have attempted the synthesis of 
2:4:6:3/:4'-pentamethoxy-3-ethyldiphenylmethane; this, accord- 


ing to the coumaran structure for catechin, should be identical 
with the deoxyhydrocatechin pentamethyl ether, m. p. 83—84°, 
which was obtained by methylation of the oily deoxyhydrocatechin 
tetramethyl ether, the latter being the product of the energetic 
reduction of catechin tetramethyl] ether (von Kostanecki and Lampe, 
A., 1907, i, 335). 

Phloroglucinol trimethyl ether was converted into phloraceto- 
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phenone trimethyl ether, C,H,Ac(OMe),, which on reduction with 
amalgamated zinc and hydrochloric acid yielded ethylphloro- 
glucinol trimethyl ether, C,H,Et(OMe),, m. p. 29—30°. On con- 
densation with veratroyl chloride in carbon disulphide in the pres- 
ence of aluminium chloride, this substance was converted into 
veratroylethylphloroglucinol trimethyl ether, 
C,H;(OMe),*CO-C,HEt(OMe)s, 

colourless plates, m. p. 123—124°. Unfortunately, the reduction 
product of this substance, namely, 2:4:6:3/:4/-pentamethozy-3- 
ethyldiphenylmethane, whether prepared by treatment with 
sodium and alcohol or with amalgamated zine and hydrochloric 
acid, was obtained only as an oil which resisted all attempts to 
induce crystallisation even when inoculated with a crystal of deoxy- 
hydrocatechin pentamethyl ether. The result therefore permits no 
definite conclusion to be drawn. D. F. T. 


Existence of Trisulphur Chloride, S,Cl, M. M. Ricursr 
(Ber., 1916, 49, 1024—1025).—Imorganic sulphur chlorides often 
behave as if they consisted of a mixture of two chlorides. For 
example, thionyl chloride under certain conditions reacts as if it 
were a mixture of sulphur chloride (SCI,) and sulphuryl chloride 
(compare Michaelis, A., 1890, 610). The author has observed a 
similar behaviour with disulphur chloride, which reacts towards 
p-chlorophenol as if it were a mixture of sulphur chloride and 
trisulphur chloride, in accordance with the equation, 28,Cl,= 
SCl,+8,Cl,, giving a mixture of 5:5/-dichloro-2 :2/-dihydroxydi- 
phenyl sulphide and the corresponding trisulphide. If sulphur is 
added to the reaction mixture, the yield of trisulphide is increased. 

5 :5/-Dichloro-2 : 2/-dihydroxydiphenyl sulphide, [C,H,(OH)C1],S 
(compare Gazdar and Smiles, T., 1911, 97, 2252), is obtained when 
pchlorophenol (12°85 grams) is heated with excess of disulphur 
chloride (7°5 grams) in carbon disulphide solution (100 c.c.). After 
twenty-four hours the resulting mass of crystals is collected and 
recrystallised from benzene, when the sulphide is obtained as glis- 
tening needles, m. p. 174°. .A better yield is obtained when sulphur 
chloride is used instead of disulphur chloride. The dimethyl ether, 
C,,H,,0,C1,8, forms badly defined, stout crystals, m. p. 112°, whilst 
the dibenzoate, Co,H,,0,C1,S, crystallises in needles, m. p. 145°. 

The mother liquor remaining after the sulphide crystals have 
been collected deposits, on keeping, badly defined crystals of 5 :5/-di- 
chloro-2 :2!-dihydrorydiphenyl trisulphide, [C,H;(OH)C1],83, m. p. 
133°. The same substance is obtained in a purer condition and in 
larger quantity when sulphur (1°6 grams) is added to the reaction 
mixture of pchlorophenol (12°85 grams) and disulphur chloride 
(6°75 grams); the reaction commences only after heating at 40° 
for some time. The dibenzoate, Cy,H,,0,CI,S83, gives micro-crystals, 
m. p. 145°. 


8-Naphbthol Sulphide and iso-8-Naphthol Sulphide. III. 
O. HINSBERG (J. pr. Chem., 1916, [ii], 98, 277—301. Compare A., 
1915, i, 237, 808).—8-Naphthol sulphide is almost unaffected by 
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boiling with 10% sodium hydroxide for ten hours, only a small 
portion being decomposed into sulphur and B-naphthol. A benzene 
solution of the sulphide, heated for two hours at 210°, yields 
unchanged sulphide, a yellow resin, and a small quantity of 
B-naphthol disulphide. 

A warm alcoholic solution of iso-B-naphthol sulphide treated 
with concentrated aqueous silver nitrate and sodium acetate yields 
a silver salt, 2C,)H,,.0,SAgo,C..H,,0,8, grey, crystalline powder, 
from which a mixture of the dimethyl ether and the monomethyl 
ether, C,,H,,0,8, pale yellow prisms, m. p. 134°, is obtained by 
means of methyl iodide and methyl alcohol. The latter ether alone 
is obtained from the zine salt, (C.»H,,;0,S8).Zn, colourless, crystal- 
line powder. 

B-Naphtholsulphone, m. p. 235°, not 225°, as stated previously, 
is converted partly into B-naphthol, sulphuric acid, and an amor- 
phous substance by water at 180° or by a mixture of glacial acetic 
and concentrated hydrochloric acids at the same temperature. Its 
sodium salt, when heated with water at 200°, yields sodium sulphite 
and 2-hydroxy-a-naphthyl 8-naphthyl ether; the same products are 
also obtained from the sodium salt of 1so-8-naphtholsulphone. 

When heated at 200° with acetic anhydride and sodium acetate, 
B-naphtholsulphone diacetate is converted into naphthathioxin 
dioxide (Nolan and Smiles, T., 1913, 108, 901); with chloroform 
and phosphoryl chloride at 160—170° the sulphone yields a 
mixture, yellow crystals, m. p. 220—240°, apparently of chlorinated 
naphthathioxins. 

B-Naphtholsulphone diacetate, SO,(CjjH,*OAc),, glassy prisms, 
m. p. 220°, is obtained by oxidising the corresponding sulphide 
with glacial acetic acid and 30% hydrogen peroxide on the water- 
bath. 

B-Naphtholsulphone forms a dimethyl ether, SO,(C,).H,-OMe),, 
colourless crystals, which has m. p. 205° (decomp.) when heated 
moderately rapidly in a tube, but decomposes at 150° in a platinum 
crucible: it is converted into sulphuric acid and B-naphthyl methyl 
ether when boiled with glacial acetic acid containing a little con- 
centrated sulphuric acid. 

The substance C,,H,,0,, m. p. 197°, obtained by reducing 
dehydro-8-naphtholsulphone with zinc dust and glacial acetic acid 
containing a little hydrochloric acid, is not a dinaphthol as pre- 
viously stated (A., 1915, i, 808); it contains only one hydroxyl 
gue» and is very probably 2-hydroxy-a-naphthyl naphthyl 
ether. 

iso-8-Naphtholsulphone is not attacked by boiling aqueous sodium 
carbonate or 10% sodium hydroxide. When kept for several weeks 
in a desiccator over sulphuric acid or in a sealed tube, it undergoes 
a partial change into the anhydride, C,,H,,0,S8, and ultimately 
into 2-hydroxy-a-naphthyl B-naphthyl ether. The monomethyl 
ether, OMe’C,,H,*SO,°C,,H,-OH, prisms, m. p. 218°, is obtained 
by oxidising the monomethyl ether of iso-8-naphthol sulphide with 
30% hydrogen peroxide in hot glacial acetic acid, a by-product, 
colourless or faintly yellow crystals, m. p. 195°, being probably 
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iso-B-naphtholsulphoride monomethyl ether. iso-B-Naphthol- 
sulphone dimethyl ether, SO,(CjgH,*OMe),, can be prepared (1) in 
a similar manner from iso-8-naphthol sulphide dimethyl ether, 
(2) from the monomethyl ether, sodium methoxide, and methyl 
iodide, and (3) from iso-8-naphtholsulphone and methyl sulphate 
in the presence of alkali. It forms a crystalline powder, melts at 
88° to a viscous liquid which becomes mobile at about 120°, and 
is remarkably stable, being unchanged by boiling dilute acids or 
alkalis or by zinc dust and acetic and hydrochloric acids. %so-B- 
Naphtholsulphone dissolved in dilute aqueous sodium carbonate is 
converted by benzenesulphonyl chloride into the dibenzenesul- 
phonyl derivative, BO CoH e OS OsE DeHi20, m. p. 120°, faintly 
yellow needles from dilute acetic acid (it separates from glacial 
acetic acid in an amorphous condition), and into the di-p-nitro- 
benzoyl derivative, pale yellow crystals, m. p. 202°, by pnitro- 
benzoyl! chloride at 80°. 

The anhydride, C,,.H,,0,8, obtained by heating iso-8-naphthol- 
sulphone with glacial acetic acid on the water-bath (loc. cit.) 
(8-naphthaquinone has now been discovered as a by-product in this 
reaction) forms yellowish-brown needles, m. p. 95°, and is con- 
verted by boiling acetyl chloride into a yellow substance, m. p. 
about 120°, not into chlorinated isonaphthathioxins as previously 
stated (loc. cit.). The anhydride readily loses its sulphur atom by 
reduction in methyl-alcoholic solution with zinc dust and dilute 
hydrochloric acid, 2-hydroxy-a-naphthyl f-naphthyl ether being 

formed, and is therefore regarded as a 

O sulphoxide of the annexed formula. It 

of Pape a forms a p-nitrophenylhydrazone, brownish- 

ee RP a red powder, not a di-p~nitrophenylhydr- 
> ats 80- ~<___ azone as stated (loc. cit.). 

By careful treatment with a large excess 

VS V7 of acetyl chloride at 10°, iso-B-naphthol- 

sulphone is converted into a second anhydride, C H,,0,8, 


O brownish-red needles, m. p. 83°, to which 
0 Wa ™ the annexed formula is ascribed. It reacts 
P on Y=s0 / ™\, easily with p-nitrophenylhydrazine, is re- 
a \__7/ duced to iso-8-naphthol sulphide by zinc 
Ps A  \, dust and glacial acetic acid, and is con- 
SJ \__/ verted into mono- and di-chloroisonaphtha- 
thioxins by the continued action of 

acetyl chloride. C. S. 


The Sulphur Atom. O. Hinspere (J. pr. Chem., 1916, [ii], 93, 
302—311).—An attempt is made to explain the isomerism of 
certain compounds containing sulphur, for example, the isomeric 
B-naphthol sulphides and sulphones (preceding abstract), pacetyl- 
aminophenyl mercaptans, dithioacetanilides, and thiosalicylic acids, 
by ascribing spatial properties to the sulphur atom whereby an 
isomerism of this atom becomes conceivable. Thiophen may be 
regarded as benzene in which the group *CH:CH: is replaced by 
*S-. If the C-pair is regarded as two contiguous spheres, then the 
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sulphur atom is represented by an ellipsoid, the long axis of which 
is approximately twice the diameter of a sphere. If two carbon 
atoms are represented by two tetrahedra joined at an apex, the 
sulphur atom becomes a triangular prism, the altitude of which 
equals that of the two tetrahedra, In either case the valency 
forces are assumed to emanate from two centres, The direction 
of the forces may be along the axis joining the two centres (I) or 
i : * ’ 

e 


(I.) (II.) 
the forces may originate from one centre only, their directions 
lying in a plane with the axis and making with the latter equal 
angles greater than 90° (II). §8-Naphthol sulphide (III) is derived 


oe: 


OH, OH 
OH:’C,,H, crial e e-- C,,H,"OH e oc 
\C,,H,OH 
(IIL) (IV.) 


from (I), the formula, owing to the separation of the hydroxyl 
groups, accounting for the difficulty of converting this sulphide 
into its anhydride (naphthathioxin). so-8-Naphthol sulphide, 
which is easily converted into the anhydride (Nolan and Smiles, 
T., 1913, 108, 347), is represented by (IV), derived from the 
isomeric sulphur atom (II). 

The conception is extended to quadri- and sexa-valent sulphur 
atoms. Cc. 8. 


Chromibenzoates. R. F. Werrintanp and Hermann SPANAGEL 
(Ber., 1916, 49, 1003—1012).—Hitherto the investigations of 
Weinland and his co-workers on complex chromium salts have 
dealt only with the complexes formed with fatty acids (compare 
A., 1908, i, 935; 1909, i, 757; 1910, i, 296; 1912, i, 530). The 
present authors have extended the investigation to the complex 
chromium salts formed with benzoic acid, those previously prepared 
not having been very definitely characterised (Schiff, Annalen, 
1862, 124, 160; Calcagni, A., 1913, i, 1154). 

A dilute solution of green chromium chloride (1 mol.), when 
treated with a solution of sodium benzoate (3 mols.), gives a violet 
precipitate of an insoluble basic salt, having a composition approxi- 
mating to the formula Cr,(OBz),;.;(OH);.;,1}H,O. When the 
proportion of sodium benzoate varies from 1 to 2 mols. for each 
mol. of chromium chloride, a greyish-green precipitate is produced 
which, on extraction with alcohol, gives a green solution, leaving 
the above-mentioned insoluble, violet, basic salt behind. From the 
green alcoholic solution, on evaporation, a green, badly crystallised 
salt of indefinite composition is obtained, which can, however, be 
used for preparing pure salts. It contains chlorine, as well as 
chromium and benzoic acid residues; when the alcoholic solution is 
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digested with a quantity of silver benzoate equivalent to the 
chlorine present, and the silver chloride collected, it deposits green, 
rhombic crystals having a composition agreeing with that of di- 


hydroxyhexabenzoatotrichromi-benzoate, | Cr, (OH). [OBz2H,0. 
2 


From the alcoholic solution of this salt, by appropriate treatment 
with hydrochloric acid, the corresponding chloride, 
| cr, (OH, |Ch3HL0, 

is obtained as long, rectangular, green plates. The same chloride 
can also be prepared by direct treatment with hydrochloric 
acid of the above-mentioned green salt of, indefinite composition, 
or from the insoluble violet salt by heating it with hydrochloric 
acid under alcohol. When hydrochloric acid is replaced by nitric 
and perchloric acids respectively, the corresponding nitrate, 


[ Ors (OH) |NOs3HL0, and perchlorate, 
2 
,. (OBz 
| or, On De | C10,,2H,0, 
are obtained in the form of green, rectangular plates. 

The above salts are fairly stable, ammonium hydroxide precipi- 
tating chromium hydroxide from their alcoholic solutions only on 
prolonged heating. 

No definite constitution could be assigned to the violet salt, 
which is insoluble in water or alcohol, although soluble in acetone 
or pyridine. T. S. P. 


Solubility of Aminobenzoic Acid in Salt Solutions. Hans 
Ever (Zeitsch. physiol. Chem., 1916, 97, 291—292).—The author 
directs attention to the fact that the explanation of the increased 
solubility of anthranilic acid in neutral salt solutions given by 
Lundén (A., 1906, ii, 265) has been confirmed by Pfeiffer and 
Wiirgler (this vol., i, 713). H. W. B. 


Internal Salts of Sexavalent Osmium and of Cobalt and 
Nickel, with Salicylic Acid. G. A. Barsteri (Atti R. Accad., 
Iincei, 1916, [v], 25, ii, 74—80. Compare A., 1915, i, 497, 538).— 
The complex salicylates of osmyl, cobalt, and nickel now described 


correspond with the general formula [M< +o yy [Pe repre- 
2 


senting the constitution of the cupro-, pallado-, and vanadyl- 
salicylates. 


Potassium osmylsalicylate, [ 0,08< +o is gradually 
2 


separates in shining, reddish-brown, acicular crystals when an 
aqueous potassium salicylate solution is treated with potassium 
osmate and the liquid made neutral by addition of salicylic acid. 
It was analysed by passing a current of oxygen-free hydrogen and 
then a mixture of hydrogen and hydrogen chloride over the sub- 
stance contained in a porcelain boat in a hard glass tube, and gradu- 
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ally heating the tube near the boat until all the salicylic acid is 
driven off, to be deposited in the cooler part of the tube. The 
latter is allowed to cool while carbon dioxide is passed through it, 
and the residual mixture of metallic osmium and potassium chloride 
in the boat extracted with water and filtered; in the filtrate the 
potassium is estimated, whilst the osmium is dried in a vacuum 
over phosphoric anhydride and weighed. The carbon was estimated 
by combustion, the volatile osmium tetroxide being retained by 
pumice steeped in hydrazine sulphate solution ; no method is known 
of estimating hydrogen in an organic compound containing osmium, 

Ammonium, rubidium, and caesium osmylsalicylates have com- 
= aspects, and properties similar to those of the potassium 
salt. 


Potassium nickelosalicylate, [Nic (oe *) iis + 4H,O, and 
2 


potassium cobaltosalicylate, Co(O-C,H,-CO,K),.,4H,O, were also 
obtained crystalline; they are only slightly soluble in water, which 
decomposes them. =. my 2 


Preparation of Calcium o0-Acetoxybenzoate. J. A. WULFING 
(Eng. Pat., 1916, 100343; from J. Soc. Chem, Ind., 1916, 35, 944). 
—o-Acetoxybenzoic acid and calcium hydroxide are mixed intim- 
ately in equivalent proportions, and the mixture, moistened with a 
small amount of solvent, such as alcohol, ethy] acetate, or methyl ethyl 
ketone, is triturated until completely soluble in water. The solvent 
is then removed and the calcium salt is dried, disintegrated, and 
extracted with smal] quantities of ether until neutral. G. F. M. 


Preparation of Selenophthaleins and their Halogen Deriv- 
atives. FarBWwERKE vorM. Meister, Lucius, & Brinine (D.R.-P., 
291883; from J. Soc. Chem. Ind., 1916, 35, 922).—Selenium oxy- 
chloride may be used instead of selenium chloride for the produc- 
tion of phthaleins similar to those described in the chief patent 
(D.R.-P., 290540; this vol., i, 560). G. F. M. 


Laurent’s Benzimide (Benzylidenebenzaldehydecyanohydrin 
Acetal). Maria Savetssere (J. pr. Chem., 1916, [ii], 93, 271—276). 
—Laurent’s “ benzimide” has been obtained as a by-product in the 
preparation of mandelonitrile from the sodium hydrogen sulphite 
compound of benzaldehyde and aqueous potassium cyanide. Since 
it yields benzaldehyde, mandelic acid, and ammonia by hydrolysis 
with boiling dilute hydrochloric acid, it is regarded as an acetal 
with the constitution CHPh(O-CHPh:CN),. In accordance with 
this view, the substance has been obtained by condensing the calcu- 
lated quantities of mandelonitrile and benzaldehyde in ethereal 
solution. C. 8. 


Influence of Sodium and Halogenated Alcohols [Alkyl 
Haloids]on Aldehydes, Ketones, etc. Nacayosni NaGal, AKIRA 
Ocata, and Kametaro Takata (J. Pharm. Chim., 1916, [vii], 14, 
215—216; from Yakugakuzasshi, 1916, 40'7).—Schorigin (compare 
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A., 1907, i, 753; 1908, i, 866) obtained very poor yields in the action 
of sodium and alkyl haloids on acid chlorides, esters, and ketones. 
The authors have now improved the process in the case of ketones, 
obtaining a 60% yield of the tertiary alcohol, by carrying out the 
action in the presence of anhydrous ether. The ketones used were 
camphor, menthone, and benzyl methyl ketone. With aldehydes 
the reaction does not go so well, the yields varying from 6% to 31%. 
Using bromobenzene instead of ethyl iodide, slightly better yields 
were obtained. By passing a current of carbon dioxide through an 
ethereal solution of bromobenzene and sodium, a 7°5% yield of 
benzoic acid was obtained. W. G. 


The Indene Series. II. Derivatives of 1 :2-Diketo-3- 
methylhydrindene. J. von Braun and K. Herper (Ber., 1916, 
49, 1268—1282. Compare A., 1913, i, 1363).—In the earlier 
paper it was shown that a close analogy exists between isatin and 
1 : 2-diketo-3-methylhydrindene, but the latter substance could only 
be obtained as a viscous oil which decomposed on heating. Search 
has now been made for crystalline derivatives of this which would 
serve to illustrate the above-mentioned analogy better. The 6-nitro- 
and 6-benzoylamino-derivatives are crystallisable, but the colours 
which they give in the indophenine reaction and on solution in 
alkalis are green, and not blue. The formation of the deeply 
coloured salts seems to be intimately connected with the fact that 
the mobile hydrogen atom is in tertiary combination, for 6-nitro- 
hydrindone does not develop a deep colour in alkaline solution. As 
before, the difference is expressed by assuming the ortho-quinonoid 
configuration for the highly coloured enolate and the ordinary 
enol formulation for the hydrindone salts, thus: 


CMe CH 
0\4™\ Wr 
NO | ¥ >Cco and NO o\“\ o-oNte , 
NAVA \/\7 
C-ONa CU 


Chloroacetophenone is condensed with ethyl bromoacetate in the 
presence of zinc to form ethyl B-hydroxy-B-p-chlorophenylpropion- 
ate, C,H,Cl-CH(OH)-CH,°CO,Et, in 95% yield, as a colourless, 
stable oil, b. p. 176°/18 mm.; the corresponding acid separates 
in brilliant crystals, m. p. 109°. When the ester is boiled 
with formic acid, it changes into an oil, which yields p-chloro- 
B-methylcinnamic acid, C,H,Cl-CMe:CH-CO,H, on hydrolysis with 
10% sodium hydroxide. Two forms of this were observed, namely, 
glistening needles, m. p. 133°5°, and more soluble (in ether—light 
petroleum mixtures) nodules, m. p. 96—106°. The former is trans- 
formed into the latter on boiling with water; they both form the 
same dibromide, colourless needles, m. p. 126° (decomp.), and ethyl 
ester, b. p. 164—166°/12 mm., and they are both reduced slowly by 
hydrogen in the presence of palladium to B-p-chlorophenylbutyric 
acid, C,H,Cl-CHMe-CH,°CO,H, which forms a mass of crystals, 
m. p, 81°, This acid is more easily obtained by reducing the above 
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ester to ethyl B-p-chlorophenylbutyrate, b. p. 128—134°/12 mm., 
and hydrolysing this. The chloride, C,H,Cl-CHMe-CH,-COCI, 
b. p. 156—158°/18 mm., is condensed to 6-chloro-3-methylhydrin- 


done, C,H,Cl BMeScH,, b. p. 140°/8 mm., in the usual way. 
The latter compound forms a semicarbazone, m. p. 198—199°, and 


an oximino-derivative, C,H, Cl<GEM®> c:N-OH, m. p. 171°, the 


benzoate of which has m. p. 144°. The oximino-compound is very 
quickly hydrolysed by hydrochloric acid and formaldehyde at 50°, 


to form 6-chloro-3-methylindan-l : 2-dione, O,H,OI< GG >00 F 


which can only be isolated as an impure, vitreous, red mass. It 
dissolves in alkali hydroxides with a deep violet colour, gives a 
striking indophenine reaction, and forms a crystalline disemicarb- 
azone, m. p. 269°, 

For the preparation of the corresponding 6-nitro-compound, 
B-p-nitrophenylbutyric acid (Schréter, A., 1907, i, 531) was con- 
verted into the chloride, NO,*C,H,;CHMe’CH,°COCI, m. p. 58°, 
b. p. 190—200°/17 mm., and this was heated with aluminium 
chloride as usual, but the desired hydrindone could not be isolated 
from the product. 6-Nitro-3-methylhydrindone is easily obtained, 
however, by dissolving 3-methylhydrindone in nitric acid (D 1°5) 
at 10—15°. It has m. p. 80°, and forms a semicarbazone, m. p. 
253—254°, an oxime, m. p. 169°, a 2-benzylidene compound, m. p. 
131—132°, and a 2ozimino-derivative, m. p. 165—166°, the 
benzoate of which has m. p. 140°. The oximino-compound also 


yields the di-oxime, NOCH CCN H)>C:N-OH, m. p. 212°, 


and may be hydrolysed as above to form 6-nitro-3-methylindan-l : 2- 
dione, which crystallises as a dark red powder, m. p. 165—166°. 
This forms a reddish-brown phenylhydrazone, C,,H,,;0;N3, m. p. 
164°, and a pale green quinozaline derivative, C,,H,,O.N3, m. p. 
228—229°, and when the deep green solution in sodium hydroxide 
is shaken with benzoyl chloride there is formed the benzoyl deriv- 
se" i: yellow needles, m. p. 164°, and the acid (II), m. p. 


_— 
\\CHMeBz 
co lan. 
NO yr ?, NO foo CO,H 


(I.) (II.) 


When hydrindone is nitrated, the chief product is 6-nitrohydrin- 
done, but this is very difficult to purify (Kipping, T., 1894, 65, 
495). The crude product cannot be very impure, however, for it 
may be converted by means of amyl nitrite and alcoholic hydro- 
chloric acid into the 2-ozimino-compound, pale yellow needles, m. p. 
196°, without trouble, and this may be hydrolysed readily to 
6-nttroindan-] ; 2-dione, which is a dark brown substance, 
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6-A mino-3-methylhydrindone, NHy*C,Hy<one>CHy, is easily 


obtained by reducing the corresponding nitro-compound, in the 
form of yellow needles, m. p. 103°5°. It yields a hydrochloride ; 
a picrate, m. p. 144°; a phenylthiocarbamide, m. p. 181°5°; an 
omime, m. p. 145°5°; an acetyl derivative, m. p. 182°; and a 
benzoyl derivative, m. p. 181°. The two acyl derivatives form 
oximino-compounds;  6-acetylamino-2-oximino-3-methylhydrindone 
decomposes at above 220°, and is not very stable, but the benzoyl 


compound, NHBz-C,H,<pn°>C:N-OH, m. p. 229° (decomp.), 


may be hydrolysed to 6-benzoylamino-3-methylindan-l :2-dione, 
which is a reddish-brown powder, m. p. 133—135°, and yields a 
diphenylhydrazone, CogH,;ON;, m. p. 166—1/0°, and a quinozaline 
compound, C,,H,;ONs;, m. p. 177—180°. J.C. W. 


Preparation of 3:4-Benzofluorenone (alloChrysoketone) 
and its Ability to Form a Metastable Variety. ALFRED 
Scnaarscumipt (Ber., 1916, 49, 1444—1451).—Of the three 
possible benzofluorenones, the 1 :2-member (chrysoketone) and the 
2:3-isomeride (isochrysoketone) are known, whilst the 1-carboxy- 
derivative of the 3:4-compound (allochrysoketone) may easily be 

obtained (this vol., i, 47). If this acid is quickly 
CO heated over a free flame, it yields the presen. | 

ye eS 3:4-benzofluorenone (allochrysoketone) (annexe 
| er or formula). Hot solutions of this deposit yellow 
\74 \/\,_ needles on cooling quickly, but these change in 
| | contact with the cold solvent into orange rhom- 

\/_ bohedra, m. p. 161°. The stable form separates 

directly if the cooling and evaporation are slow. 

The phenylhydrazone is yellow and has m. p. 180°, whilst the oxime 

has m. p. 215°. J. C. W. 


The Cause of the Abnormal Colour of Derivatives of 
alloChrysoketone (3:4-Benzofluorenone). ALFRED ScHaar- 
scumipT and N. Irtnevu (Ber., 1916, 49, 1451—1460).—_Some new 
derivatives of allochrysoketone-l-carboxylic acid have been pre- 
pared. It is found that whereas the acid is red, some derivatives 
(ester and amide) are orange, whilst others (methylamide, etc.) 
are yellow. Taken in conjunction with the discovery that the 
parent ketone itself exists in orange and red forms (preceding 
abstract), it is suggested that the orangecoloured derivatives are 
quinonoid, whilst the yellow are benzenoid in structure, the en- 
hancement of the colour to red in the case of the free acid being 
accounted for by assuming inner-salt formation between the 
carboxyl and the carbonyl groups. 

alloChrysoketone-l-carboxylamide (1-amino-3 : 4-benzofluorenone), 
prepared from the chloride, forms reddish-orange needles, m. 
285°, after becoming yellow at 220°. The methylamide usually 
crystallises in long, pale yellow needles, m. p. 222°, but glacial 
acetic acid solutions deposit stout, scarlet needles which, however, 
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cannot be preserved out of contact with the solvent. The dimethy/- 
amide forms yellow crystals, m. p. 219—220°. The anilide, m. p. 
226—227°, and the diphenylamide, m. p. 295—296°, are orange- 
yellow. 1-Aminoanthraquinone also reacts with the chloride to 
form 1:1/-anthraquinonylamino-3 :4-benzofluorenone, which is a 
ellow powder, and dyes cotton yellow from its violet-red hypo- 


sulphite vat. 
The above amides are represented by the annexed formula, 


where R=NH,,NHMe,NMe,,NHPh,NPh, or N H-O,H, <p> OF. 


CO COrR 
4\/\/™ 


es SE ait 
fe ba . 
wy, J. C. W. 


Preparation of Anthraquinone. Farswerke vorm. MEISTER, 
Lucius, & Brinine (D.R.-P., 292681; from J. Soc. Chem. Ind., 
1916, 35, 921).—Anthracene may be oxidised to anthraquinone 
by oxygen under pressure in presence of a catalyst by the follow- 
ing procedure: 100 parts of 30% aqueous anthraquinone paste is 
mixed with 3000 parts of water, 250 parts of 25% ammonia, and 
5 parts of copper oxide in an autoclave, and a quantity of oxygen 
corresponding with 3 atoms per molecule of anthracene is forced 
in, the mass being stirred and heated for twenty hours at 170°. 
The anthraquinone separates on cooling, and is washed free from 
ne compounds with ammoniacal water. Nickel, cobalt, iron, 
or lead compounds may be used as catalysts instead of copper 
oxide. G. F. M. 


The Volatile Oil from the Wood of the Indian Deodar Tree. 
Oswatp Dicsy Roserts (T., 1916, 109, 791—796).—The volatile 
oil of the wood Cedrus Deodara, Loud. (compare Schimmel & Co., 
A., 1915, i, 826), was separated into several fractions by distilla- 
tion under atmospheric pressure. The first fraction, b. p. 230—260°, 
contained a ketone, the odour of which characterised the original 
oil, and also a small quantity of a phenol (benzoyl derivative, 
needles, m. p. 70°), which produced a deep, blood-red coloration 
with ferric chloride in alcoholic solution. The ketone, C,H,,0, was 
probably pmethyl-A*tetrahydroacetophenone; it gave a dibromo- 
oxime, m. p. near 130°, and a semicarbazone, leaflets, m. p. 
163—164°, the latter on hydrolysis with dilute sulphuric acid 
yielding a ketone, apparently ptolyl methyl ketone, b. p. 222—224°, 
ns 1°4965; semicarbazone, m. p. 204—205°. There were also 
present in the oil esters of hexoic, heptoic, and stearic acids, 
together with sesquiterpenes consisting mainly of a d-sesquiterpene, 
b. p. 151—153°/19 mm., 262—265° under atmospheric pressure, 
Dj; 0°9276, nf 1°5170, a, variable. Sesquiterpene alcohols and high- 
boiling, viscous decomposition products appeared to constitute the 
remajnder of the oil, D, F. T. 
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Amber (Succinite). A. Tscuircu and Corng.is pe Jone (Arch. 
Pharm., 1915, 253, 290—305. Compare A., 1895, i, 384).—Two 
samples of crude succinoabietic acid, prepared twenty-one years 
ago (loc. cit.), dissolved in ether to the extent of about 15% and 
about 10% respectively. The ethereal solutions, examined by 
Tschirch’s extraction method, gave the following results: (1) 1% 
ammonium carbonate extracted an acid, Cy)H  0,, m. p. 120°, acid 
number 147°21 (direct) and 151°80 (indirect), saponification num- 
ber 155°15 (cold) and 174°18 (hot), and iodine number 18°60, which 
is named succoxyabietic acid; (2) 1% sodium carbonate extracted 
an acid, Cj)H,O;, m. p. 110° and 112° (from the two samples), 
acid number 88°63 and 91°21 (direct) or 92°61 and 94°81 (indirect), 
saponification number 97°03 and 97°43 (cold) or 141°93 and 144°34 
(hot), and iodine number 47°71 and 50°56, which is named succino- 
abietolic acid; (3) 1% potassium hydroxide extracted succino- 
abietolic acid (present as the bornyl ester, since the odour of 
borneol was observed). Succinoabietolic acid is hydrolysed b 
alcoholic NW /2-potassium hydroxide, and yields succinosilvic acid, 
succinoabietol, borneol, and carbonic acid: 2CyH.O,+2H,0= 

Amber itself has been examined by the extraction method. The 
portion soluble in alcohol (about 30% of the whole) contains suc- 
coxyabietic acid and succinoabietolic acid (the so-called succino- 
abietic acid is a mixture of these two acids). Succinin, the portion 
(about 70%) of amber which is insoluble in alcohol, consists of a 
saponifiable constituent (which yields succinic acid and succino- 
resinol by hydrolysis with alcoholic WV /2-potassium hydroxide) and 
mainly of an unsaponifiable constituent, suwccinoresin, a yellow 
powder. 


The Vulcanisation of Caoutchouc and the Possibility of its 
Regeneration from “ Vulcanisates.” II. C. Harrizs and Ewatp 
Fonrospert (Ber., 1916, 49, 1390—1398. Compare this vol., i, 
659).—Experimental evidence is given in support of the statements 
with regard to some of the differences between natural Para caout- 
chouc, a fresh vulcanisate prepared by the hot method and then 
almost deprived of sulphur by extraction with acetone, and an 
old vulcanisate, one, that is, that has suffered “after vulcanisa- 
tion.” 

The question is raised whether the action of sulphur causes a 
migration of an ethylene linking, and answered in the negative by 
studying the products of the hydrolysis of the ozonides. The de- 
sulphurised vulcanisate is much less quickly acted on by ozone, 
and so changes iargely to an oxozonide which chiefly yields acids 
on hydrolysis. The same acids or their aldehydes are obtained 
from natural caoutchouc, representatives of lower states of oxida- 
tion predominating. Levulaldehyde, formic, acetic, levulic, and 
succinic acids, and ethyl levulate were characterised in the case of 
the regenerate, but not methylcyclohexanone, which would have 
indicated the suggested isomerism. J.C. W. 
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Saponin from the Epicarp of Sapindus Mukurosi Gaert. 
Yasvunixo Asanrina and Torasit Suimipzu (J. Pharm. Chim., 1916, 
[vii], 14, 188—190; from Yakugakuzasshi, 1916).—This saponin 
was separated as an amorphous, white powder, [a]> +13°28. It is 
soluble in alcohol, very slightly soluble in water, and insoluble in 
chloroform, ether, acetone, and light petroleum. When hydrolysed, 
it yields d-arabinose and a sapogenin. The latter crystallises from 
alcohol in the form of small plates, m. p. 319°. The sapogenin 
yields crystalline potassium and barium compounds, a triacetyl 
compound, m. p. 167°, a benzoyl compound, m. p. 107°, and a 
methyl ester, m. p. 218°. Both the saponin and sapogenin, when 
dissolved in acetic anhydride and the solution treated with a drop 


of sulphuric acid, yield a bright reddish-violet coloration. 
W. P. S. 


A Chemical Paradox. I. M. Kotrnorr (Chem. Weekbiad, 1916, 
18, 1016—1019)—The author attributes the chemical paradox 
described by de Vries (this vol., i, 56) to the presence of a basic 
zine salt, Zn(OH)Cl. A. J. W. 


Synthesis of 2 :3-Dihydroxyphenylacetic Acid. W. Mosimann 
and J. Tampor (Ber., 1916, 49, 1258—1261).—-Attempts have been 
made to hydrolyse 2:3-dimethoxymandelonitrile (von Krannich- 
feldt, A., 1914, 1, 190) to 2:3-dihydroxyphenylacetic acid by heat- 
ing it with hydrobromic or hydriodic acids, but the chief products 
of the action are found to be 2-hydroxy-3-methoxyphenylacetic acid, 
rhombic tablets, m, p. 124°, and 7-hydroxyisocoumaranone, 


OH-C,H;<o,, >CO, white needles on sublimation, m. p. 189°, or 


pointed leaflets from hot water. The latter may be converted into 
7-methoxyisocoumaranone, rhombic leaflets, m. p. 80°, by means of 
diazomethane; into 7-acetozyisocowmaranone, prisms, m. p. 133°, 
by the addition of a drop of concentrated sulphuric acid to a 
solution in acetic anhydride; and into 7-acetory-3 :3-diacetyliso- 


coumaranone, OAc*C,H, as CO, microscopic leaflets, by boil- 


ing with acetic anhydride and sodium acetate. It also yields a 

small amount of 2:3-dihydroryphenylacetic acid, 
C,H,(OH),*CH,*CO,H,3H,0, 

white needles, m. p. 75°, anhydrous substance, m. p. 103—104°, on 

boiling with concentrated sodium carbonate. J.C. W. 


o-Vanillin. W. Mosimann and J. Tampor (Ber., 1916, 49, 
1261—1265).—Some new dexivatives of o-vanillin have been iso- 
lated during attempted syntheses of 2:3-dihydroxyacetophenone 
(A., 1914, i, 190) and 2:3-dihydroxyphenylacetic acid. 

Methyl carbonato-o-vanillin [OMe:0-CO,Me:CHO=1:2:3] is 
obtained in microscopic tablets, m. p. 59° (decomp.) by the action 
of methyl cliloroformate on o-vanillin in the presence of N-sodium 
hydroxide. 

o-Homoveratrole [Me:0Me:0Me=1:2:3] is prepared by reduc- 
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ing o-veratraldehyde with amalgamated zinc and boiling hydrochloric 
acid; it is a refractive, aromatic oil, b. p. 92—93°/18 mm. 2:3-Di- 
methoxy- and 2:3-dihydroxyacetophenone are also reduced by Clem- 
mensen’s method to 2: 3-dimethozxy-l-ethylbenzene, a mobile, 
faintly aromatic oil, b. p. 95—96°/19 mm., and 2:3-dihyd?fozy-1- 
ethylbenzene, a refractive oil, b. p. 130—131°/15 mm. 

On bromination, 2:3-dimethoxyacetophenone yields w-bromo- 
2:3-dimethoxyacetophenone, in prisms, m. p. 53—54°, and_ the 
ww-dibromo-compound, C,H;(OMe),*CO-CHBr,, hexagonal tablets, 
m. p. 67—68°, according to the proportion of bromine used. Both 
compounds yield o-veratric acid [OMe:0Me:CO,H=1:2:3] white 
needles, m. p. 122°, on oxidation, Similarly, w-bromo-2 : 3-diacetoxy- 
acetophenone is obtained by bromination, in white needles, m. p. 
97—98°, and this is converted by boiling with a suspension of 


chalk in water into 7-hydroxycowmaranone, OH-C,H;<o->0H,, 


stout, brown crystals, m. p. 184° (decomp.). , 
7-Methoxyisocoumaranone (preceding abstract) condenses with 
aldehydes; with o-veratraldehyde it forms 7:2! :3/-trimethozy-3- 
benzylideneisocoumaranone, OMe*C,H;< e Sariilest (OMe),”" yel- 
low needles, m. p. 183—184°; with aceto-o-vanillin it yields 2’-acet- 
oxy-7 : 3! -dimethozy-3-benzylideneisocoumaranone, pale yellow 
leaflets, m. p. 136—137°; with piperonaldehyde it gives 
7-methoxry-3!' : 4'-methylenediozxy -3 - benzylideneisocoumaranone, 
microscopic, yellow prisms, m. p. 185°, J.C. W. 


Action of Sulphur on 7-Octane under Pressure. WALTER 
FRIEDMANN (Ber., 1916, 49, 1344—1352).— When n-octane is heated 
with sulphur for some hours at 270—280° in a sealed tube, it is 
converted into a thiophen, C,H,,S, and a thiophthen, C,H,S,, and 
about 15% is carbonised. The yields of these cyclic compounds are 
small, and their formation is supposed to be due to a preliminary 
rearrangement of n-octane into a branched-chain octane, thus: 

C,H,,—> CHMe,-CHMe-CHMe,; and _ this 
CMe-C—CMe +4H.8 +6S would readily give 4H,S+the com- 
2 


C H C CH pound with the annexed formula. 
re The thiophen derivative, C,H,,S, has 
s s§ b. p. 179—180°, D% 0°9386, forms 


crystalline compounds with mercuric 
chloride, and reacts with bromine water to form the dibromide, 
C,H,)Br.S, b. p. 250—254°, with acetyl chloride to yield the com- 
pound, CiH,,O8, b. p. 252—254°, D® 1-205, and with propionyl 
chloride to give the compound, C,,H,,O8, a fruity, yellow oil, b. p. 
11886). In many respects it resembles Muhlert’s diethylthiophen 
1886). 

The thiophthen derivative, C,H,S,, separates in long, monoclinic 
crystals, like isinglass, m. p. 116—117°, and forms a picrate, deep 
red needles, m. p. 127—128°, and a dibromide, C,H,Br,S,, slender 
needles, m. p. 170°. 
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If octane itself is heated at 280° in a sealed tube, oils of lower 
boiling point (118° upwards) are formed. J. C. W. 


Action of Sulphur on 2-Methylnaphthalene under Pressure. 
Water FriepmMann (Ber., 1916, 49, 1352—1355. Compare this 
vol., i, 382).—The proportion of sulphur derivatives to simple 
hydrocarbons, which are formed when the methylnaphthalenes are 
heated with sulphur at about 300° under pressure, varies accord- 
ing to whether the pressure in the tubes is occasionally released or 
not. If 1-methylnaphthalene is heated continuously for three days, 
a compound, C..H,,8,, is formed, which crystallises from cumene in 
long needles, m. p. 332°. 2-Methylnaphthalene yields an isomeric 
compound, pale yellow needles, m. p. 350°, for which also cumene 
is the only available solvent, mixed with a compound, C,.H,,8, 

ellow leaflets, m. p. 167°, soluble in benzene, but not in alcohol, 
also with af-di-B-naphthylethane, colourless, slender needles, m. p. 
182° (orange-yellow dipicrate, m. p. 198°), and with 8-dinaphtha- 
stilbene, m. p. 254° (tripicrate, red needles, m. p. 215°). 

The compound, m. p. 253°, described by Bamberger and Lotter 
(1888) as a8-di-8-naphthylethane, was most probably §-dinaphtha- 
stilbene. J.C. W. 


Mercuric Acetate as an Oxidising Agent in Alkaloidal 
Chemistry. J. Gapamer (Arch. Pharm., 1915, 253, 274—289).— 
The experiences of Tafel (1892), Reissert (1894), and Balbiano and 
Paolini (1903) show that mercuric acetate is a mild oxidising 
agent, an excess of which and its products of reduction are easily 
removed from the system. The author finds that in alkaloidal 
chemistry the reagent has not only a qualitative, but also a quan- 
titative, value, since the resulting sparingly soluble mercurous 
acetate can be collected and weighed. 

[With Frirz Kuntze.]—According to the amount of iodine used, 
the authors had found (A., 1911, 1, 1012) that the oxidation of 
N-methylbulbocapnine by alcoholic iodine apparently proceeds in 
the sense of the equation: C,H,,0O,N+4I1=C,,H,,0,NI+3HI. 
They now find that a di- instead of a tetra-dehydro-derivative is 
saplated when the oxidation is effected in dilute acetic acid by 
mercuric acetate at the ordinary temperature: C,.H,,O,N + 
2Hg(OAc), =CypHj,0,N + 2HOAc+Hg,(OAc),, A deeper-seated 
oxidation also proceeds to some extent, and this becomes more 
marked when the oxidation is effected on the water-bath, the 
amount of mercurous acetate obtained indicating a consumption 
of 3 mols. of mercuric acetate. 

By oxidation in a similar manner at the ordinary temperature 
d-canadine is converted into berberine, and corydaline also loses 
four atoms of hydrogen. In the latter case the oxidation proceeds 
in two stages, a di- and a tetra-dehydrocorydaline being obtained. 
Since the optical activity of the alkaloid disappears with the first 
pair of hydrogen atoms, the two asymmetric carbon atoms in cory- 
daline would appear to be contiguous, and the author is constrained 
to bring again under consideration a formula of the alkaloid which 
he rejected in 1902 on the ground of improbability. 
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[With R. Konpo.]|—The oxidation of r-laudanosine by mercuric 
acetate yields the same products as Pyman obtained with man- 
ganese dioxide and dilute sulphuric acid (T., 1909, 95, 1266), 
namely, veratraldehyde and 4:5-dimethoxy-2-8-methylaminoethy]- 
benzaldehyde. The non-nitrogenous substance, C,,H,(OMe),, men- 
tioned by Pyman is produced in considerable quantity, and appears 
to be tetramethoxydibenzyl, C,,H,,)(OMe),. 

[With ScuuLemann.|—The oxidation of papaverine by mercuric 
acetate yields papaveraidine, dimethoxycinchonic acid, and about 
10% of papaverinol, which thus becomes a comparatively easily 
obtainable substance. When papaverine and mercuric acetate are 
mixed in equivalent quantities a clear solution is obtained, from 
which a white precipitate containing non-ionisable mercury is 
thrown down by sodium chloride. The clear solution therefore 
probably contains a mercuriacetate, this group having entered at 
the methylene bridge. The substance is not very stable, however, 
and reacts with a further quantity of mercuric acetate to form 
mercurous acetate, acetic acid, and papaverinol. C. 8. 


Hofmann’s Degradation of Alkaloids of the Phenanthrene 
(apoMorphine) Series. J. Gapamer [and in part, Fritz Kunrze 
and R. Konpo] (Arch. Pharm., 1915, 253, 266—273).—Since 
isothebaine and isobebeerine each yield a pair of des-bases by 
degradation, the heterocyclic ring undergoing rupture on each side 
of the nitrogen atom, it is remarkable that the quaternary ammon- 
ium derivatives of apomorphine, bulbocapnine (Gadamer and 
Kuntze, A., 1911, i, 1012), and corytuberine (#bid., i, 1011) should, 
according to observations hitherto recorded, undergo rupture in 
only one of the two possible ways. The author, in conjunction with 
Kuntze and Kondo, now finds that a pair of methine bases is 
formed in each of these three cases also, one of which is, of course, 
optically inactive and the other optically active. 

N-Methylbulbocapnine methosulphate is boiled with aqueous 
sodium hydroxide, and the resulting mixture of methine bases is 
isolated in ethereal solution. By treatment of this solution with 
methyl sulphate or with methyl iodide and crystallisation of the 
resulting salts, the methosulphates from water and the methiodides 
from 50(vol.)% alcohol, the optically inactive methine base can be 
isolated. The active base, which is strongly levorotatory, is ob- 
tained in colourless, stout plates by crystallising the mixture of 
methine bases from methyl alcohol. 

In a similar manner, N-methylapomorphine methosulphate is 
degraded into a mixture of two methine bases, which are separated 
by a systematic fractional extraction of the ethereal solution with 
N-hydrochloric acid. The inactive base, which is the stronger, 
forms a hydrochloride, slender needles, which is sparingly soluble 
in cold alcohol and is optically inactive in a 2% solution. The m. p. 
and the rotatory power (the highest value of [a], obtained is 
+138°6° in ethereal solution) of the pure active base have not yet 
been determined ; its hydrochloride is easily soluble in alcohol. 

c. 8. 
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Thebaine. V. Reduction of Thebaine and Phenyldihydro- 
thebaine. Martin Freunp and Epmunp Speyer (Ber., 1916, 49, 
1287—1307. Compare A., 1906, i, 303, etc.).—Recent researches 
of von Braun and Gadamer have disclosed facts which cannot be 
reconciled with Knorr’s formule for the morphine alkaloids, and 
other contradictory evidence is now put forward. In Knorr’s 
formula for thebaine (I) there are two aliphatic double linkings, 
and the chief question raised in the present paper is whether these 
really exist. As thebaine is very unstable in acid solutions, most 
of the methods for saturating double linkings cannot be applied, 
and, unfortunately, reduction with sodium and alcohol does no 
more than to rupture the oxide ring. Phenyldihydrothebaine, how- 
ever, is more stable, and as it must be very closely related to 
thebaine, being obtained merely by the action of magnesium phenyl 
bromide, conclusions drawn from experiments with it may be justly 
carried over to the parent base. It is not even attacked during 
electrolytic reduction, but hydrogenation in the presence of pallad- 
ium leads to the formation of a secondary base, that is, to the open- 
ing of the nitrogen ring. There is certainly no evidence of the 
presence of ethylenic linkings, and the alternative formula (II) is 
therefore proposed for thebaine. Similar formule are suggested 
for morphine and codeine, and many reactions are discussed which 
can be explained by them. 


nl | Pr 
\ CH H 4 WC CH 
> ae - \ Fit 
pa \4 NM Mu S%q | NMe 
CH, ___lcu , CH __«ioH, 
OMe:C JOH OMeCY > uH 
rd bd 
OH UH, 
(I.) (II.) 


The product of the reduction of phenyldihydrothebaine is termed 
phenyltetrahydrothebaimine, (C,;Hs,0,N —> C.,H.,0,,NHMe). It 
crystallises in leaflets, m. p. 122°, ay +27°6° (in dilute acetic acid), 
and forms a nitroso-compound, red crystals, decomp. 193°. It reacts 
with carbonyl chloride to form the carbamide, CO[C,,H,,0,*NMe],, 
in felted needles, m. p. 138—139°, and with methyl iodide to form 
phenyltetrahydrothebaiminmethine methiodide, C ,H,,O;NI, in 
jagged columns, m. p. 233—235°. This loses trimethylamine on 
boiling with dilute sodium ethoxide, leaving phenyltetrahydro- 
thebenol, Cy.H,gO(OMe),, which crystallises in columns, m. p. 86°. 
The secondary base also reacts with methyl ptoluenesulphonate to 
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form the compound, C.,H,,0,*N Meg'SO,°C,H,, needles, m. p. 245°, 
which is hydrolysed by boiling alcoholic sodium hydroxide to tri- 
methylamine and the above thebenol. 

Phenyldihydrothebaine is chlorinated by adding 30% hydrogen 
peroxide to a boiling solution in hydrochloric acid. Dichlorophenyl- 
dihydrothebaine, Cy;H»,O0;NCl,, forms nodules of crystals, m. p. 
135—140°, and gives a hydriodide, B,HI,H,O, hexagonal leaflets, 
m. p. 203°, and a methiodide, nodules of small rods, m. p. 230°. 
The latter yields des-N-methyldichlorophenyldihydrothebaine hydr- 
iodide, Cy;H,0,;NCl,Me,HI, on warming with sodium ethoxide, in 
felted needles, m. p. 205°, and this forms a methiodide which is 
hydrolysed by sodium ethoxide to dichlorophenyldihydrothebenol, 
Co4H 0 ,Cl,, needles, m. p. 160—162°. 

Dibromophenyldihydrothebaine is obtained by the action of a 
solution of bromine in acetic acid, mixed with concentrated hydro- 
bromic acid. It crystallises in needles, m. p. 165—168°, and yields 
a perbromide, decomp. 195—196°, a hydrobromide, m. p. 198°, and 
a hydriodide, m. p. 205—208°. The hydrobromide suffers de- 
bromination at a lead cathode in 20% sulphuric acid to form 
phenyltetrahydrothebaine, Cy;HagO3;N, a pale yellow oil, which 
yields a hydrobromide, leaflets, decomp. 175—176°, and a meth- 
iodide, m. p. 215°, and is converted by boiling with hydriodic acid 
into norphenyltetrahydrothebaine hydriodide, Co3H,,;0,N,HI, felted 
needles, decomp. 195°. 

Acetylphenyldihydrothebaine yields an indefinite, non-basic pro- 
duct, m. p. about 90°, on warming with cyanogen bromide dis- 
solved in chloroform. 

Phenyldihydrothebaine is oxidised to phenyldihydrothebaic 
acid, C.,4H,,O;N, by an alkaline solution of hydrogen peroxide. 
This crystallises in jagged columns, decomp. 243—-245°, and forms 
a barium salt, C,,H,,O;NBa, decomp. 280°. J.C. W. 


Some Derivatives of Pyridine and Quinoline. Ep. SreinniuserR 
and E. Drepotper (J. pr. Chem., 1916, [ii], 98, 387—400).—It has 
already been shown that the action of phosphorus pentachloride on 
1-methyl-2-pyridone in the presence of phosphoryl chloride yields 
a small quantity of a dichloro-compound in addition to the expected 
2-chloropyridine (Fischer, A., 1899, i, 633); it is now shown that 
the formation of the former substance is favoured by a higher tem- 
perature and by a considerable reduction in the quantity of the 
phosphoryl chloride (compare Sell and Dootson, T., 1898, 78, 432). 
The dichloropyridine is a colourless, crystalline solid of sweet odour, 
m. p. 59—60°, insoluble in dilute hydrochloric acid; mercuri- 
chloride, colourless needles, m. p. 192—193°. 

2-Aminopyridine undergoes condensation with aldehydes, giving 
compounds which contain equimolecular proportions of base and 
aldehyde in the case of aromatic aldehydes, excepting benzaldehyde, 
which resembles the fatty aldehydes in combining with the amino- 
pyridine in the molecular proportion 2:1. Trichloroethylidene- 
diaminodipyridine, C,.H,,N,Cl3, obtained from aminopyridine and 
chloral, forms colourless needles, m. p. 160°. Benzylidenediamino- 
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dipyridine, Cy,H,gN,, obtained from the aminopyridine and benz- 
aldehyde, forms needles, m. p. 105—106°. o-Hydroxybenzylidene- 
aminopyridine, derived from o-hydroxybenzaldehyde, was found to 
have m. p. 66—67°, instead of 69°, as stated earlier (Fischer, 
loc. cit.). 

Whea heated with barium oxide and chloropyridine at 200—220° 
for eight hours, 2-aminopyridine was converted into 2 :2/-dipyridyl- 
amine, C\j)H,Nsg, colourless needles or prisms, m. p. 94—95°; hydro- 
chloride, needles, m. p. 115°; mercurichloride, colourless needles, 
m. p. 206°; aurichloride, yellow needles, m. p. 245°; platinichloride, 
ochre-yellow, microscopic needles, m. p. 160° (decomp.), after sinter- 
ing at 135°; picrate, yellow needles, m. p. 225°, after sintering at 
215°. In the absence of barium oxide, the product of the inter- 
action of o-aminophenol and 2-chloropyridine was 2-0-hydrozy- 


phenylimino-1 : 2-dihydropyridine, OH-CyHyN:C<oih CHD CH, 


yellow prisms, m. p. 87—89°, which was accompanied by a small 
quantity of a colourless substance, m. p. 154°, probably the isomeric 
2-o-hydroxyphenylaminopyridine. 

The reaction product of 2-chloropyridine and o-anisidine at 210° 
in the presence of barium oxide was 2-0-methoxryphenylaminopyr- 
idine, OMe-C,H,-NH-C;H,N, colourless leaflets or rhombohedra, 
m. p. 92°; hydrochloride, colourless prisms, m. p. 175°, after sinter- 
ing at 170°; nitrosoamine, needles, m. p. 121°. When heated with 
concentrated hydrochloric acid at 195°, the methoxyphenylamino- 
pyridine undergoes scission of the methyl group with formation of 
the above-described hydroxyphenyliminodihydropyridine. In the 
absence of barium oxide, the action of the chloropyridine and 
anisidine yielded 2-o-hydroxyphenylimino-1-methyl-1 : 2-dihydropyr- 
idine, OH-C,HyN:C<yy-oH>CHL pale yellow needles, m. p. 
159°; hydrochloride, colourless needles, m. p. 255°, after sintering 
at 245°. These results supply confirmatory evidence of the con- 
stitution suggested above for the substance produced by the inter- 
action of aminophenol and chloropyridine in the absence of barium 
oxide, and still further evidence is forthcoming in the conversion of 
2-phenylaminopyridinium methiodide by sodium hydroxide solu- 
tion into 2-phenylimino-1-methyl-1 : 2-dihydropyridine, 

-+v17~CH—CH 
NPh:U<y Me-cH7 CH: 
yellow crystals, m. p. 60—67°. 

In order to eliminate the possibility that the methyl radicle 
which migrated in the above reaction had become attached to the 
internuclear nitrogen atom, a mixture of methyl-o-anisidine, 
2-chloropyridine, and barium oxide was heated at 250°, when 
2-0-methoxy phenylmethylaminopyridine, OMe-C,H,-NMe:C,H,N, 
colourless, rhombohedral crystals, m. p. 30°, b. p. 155—175° in a 
vacuum, was obtained ; picrate, compact, yellow needles, m. p. 143° 
after sintering at 130°. The colourless nature of this product 
provides a fairly convincing indication that the yellow reaction 
product of chloropyridine and anisidine is not of analogous struc- 
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ture. When heated with concentrated hydrochloric acid at 170°, 
the methoxyphenylmethylaminopyridine was converted into 
2-0-hydroryphenylmethylaminopyridine, OH*C,H,NMe:C,H,N, 
colourless prisms, m. p. 153°, which was also obtained by heating a 
mixture of 2-chloropyridine, o-methylaminophenol, and barium 
oxide at 205°. 


, H:CH 
2-0-M ethoxy phenylaminoquinoline, OMe-C,H-NH-C<O ‘ WH? 
6°"4 


was obtained by allowing 2-chloroquinoline and o-anisidine to react 
in the presence of barium oxide at 190—200°; this forms colour- 
less prisms and cubes, which melt at 100°, then resolidify, and 
re-melt at 113°; nitrosoamine, needles, m. p. indistinct at 120°; 
picrate, yellow needles, m. p. 220°. In the absence of barium 
oxide, the same reagents yielded 2-0-hydroryphenylimino-1-methyl- 


1: 2-dihydroquinoline, OH-C,Hy-NiCC ds , yellow rhombo- 
& 


hedra and prisms, m. p. indistinct between 90° and 135°. 
D. F. T. 


Electrolytic Preparation of 1-Methyl-2-pyridone and of some 
1-Methylquinolones. Some Derivatives of 1-Methyl]-2-pyridone. 
Orro Fiscner and M. Cuur (J. pr. Chem., 1916, fii], 98, 
363—377).—The electrolytic method described by Fischer and 
Neundlinger (A., 1913, i, 1226) for the preparation of 1-methyl-2- 
pyridone from methylpyridinium salts has been found to yield 
uncertain and variable results, so that a further investigation of 
the necessary conditions was advisable. 

Pure pyridine is converted into methylpyridinium sulphate by 
treatment with methyl sulphate (Decker and Kaufmann, A., 1911, 
i, 807). The product from 50 grams of pyridine and 80 grams 
of methyl sulphate is dissolved in 500 c.c. of water, treated with 
dilute sodium hydroxide solution, and then submitted to electro- 
lytic oxidation in a cylindrical, porous cell. The anode is of fine 
iron gauze capable of being rotated, whilst the cathode is of iron 
sheet, the catholyte being a solution of sodium hydroxide. For 
the satisfactory progress of the oxidation process it is found neces- 
sary to have a little potassium ferricyanide present as catalyst in 
the anolyte, very little oxidation occurring in the absence of this 
substance. Details are given of the dimensions of the electrolytic 
apparatus. Yields of 1-methyl-2-pyridone amounting to 90—95% 
of the theoretical are obtainable. 

The following derivatives of 1-methyl-2-pyridone are described : 
picrate, yellow needles, m. p. 145°; hydrochloride, colourless 
needles, m. p. 166°; platinichloride, orange-coloured needles, m. p. 
141°; hydrobromide, prisms, m. p. 174°; picrolonate, brownish- 
vellow needles, m. p. 120°; stymhnate, yellow needles, m. p. 162°. 
The methylpyridone forms additive compounds with a semimole- 
cular proportion of quinol or p-nitrophenol, the products forming 
respectively prisms. m. p. 118°, and flat. hexagonal crystals. m. p. 
62°. By treating 1-methyl-2-pyridone in sulphuric acid with a 
dilute solution of nitric acid in the same solvent, 3(?)-nitro-1- 
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methyl-2-pyridone is obtained as a yellow solid, m. p. 172°. When 
the nitration is effected in the absence of sulphuric acid by nitric 
acid of 62% concentration, the chief product is 3( ?) :5( ?)-dinttro-1- 
methyl-2-pyridone, almost colourless needles or leaflets, m. p. 178°, 
which behaves as an acidic substance dissolving even in weak 
alkalis with formation of brownish-red solutions; Jead salt, spar- 
ingly soluble, red substance; mercury salt, and barium salt, 
brownish-red precipitates; the dinitro-ccompound reduces alcoholic 
ammoniacal silver nitrate solution with production of a silver 
mirror. When a solution of the methylpyridone is submitted to 
the action of a current of chlorine, 3 :5-dichloro-1-methyl-2-pyr- 
idone, colourless needles, m. p. 141°, is formed, the constitution of 
which is demonstrated by its yielding the known 2:3 :5-trichloro- 
pyridine when treated with phosphorus pentachloride at 180°. The 
action of bromine on the methylpyridone produces 3 :5-dibromo- 
1-methyl-2-pyridone, m, p. 180° (Decker and Kaufmann, Joc. cit., 
give 176°), which when heated with a mixture of phosphorus 
pentabromide and tribromide at 150° undergoes further conversion 
into 2:3:5-tribromopyridine, colourless needles, m. p. 46°, of an 
odour recalling bromoform; this substance is feebly basic, and its 
solution in concentrated hydrochloric acid decomposes when diluted 
with water; mercurichloride, (C;H,NBr,),HgCl,, a crystalline 
powder, m. p. 181—182°. 

When heated with concentrated ammonia solution for several 
hours at 180—200°, the tribromopyridine is converted into 3 :5-di- 
hromo-2-aminopyridine, a mono-acid base, colourless needles, m. p. 
105°; hydrochloride, needles, m. p. 193°; aurichloride, reddish- 
yellow, crystalline powder, m. p. 212°; platinichloride, yellow 
needles, decomp, at 285—315°; mercurichloride, colourless needles, 
m. p. 174°; gicrate, yellow needles, m. p. 228°; acetyl derivative, 
needles, m. p. 102°; benzoyl derivative, needles, m. p. 142—143°; 
salicylidene derivative, orange-yellow needles, m. p. 162°. 

In extension of the investigations of the oxidation of quinoline 
derivatives (Fischer and Neundlinger, loc, cit.; Neundlinger and 
Chur, A., 1914, i, 727), 8-methoxy- and 6-methoxy-1-methylquinoline 
were submitted to electrolytic oxidation in the manner above 
described for 1-methylpyridine. &-Methoxy-l-methylquinoline, ob- 
tained as a crystalline solid, needles, m. p. 49—50° (compare Kauf- 
mann and Rothlen, this vol., i, 417), on anodic treatment under a 
layer of ether, yielded 8-methory-1-methyl-2-quinolone, colourless 
prisms, m. p. 70°, whilst 6-methoxy-l-methylquinoline was con- 
verted into 6-methory-1-methylquinolone, colourless needles, m. p. 
75—76°. D. F. T. 


Scission of the Dihydroindole Ring by Reduction. J. von 
Braun and L. Neumann (Ber., 1916, 49, 1283—1287)—Emde (A.., 
1912, i, 801) supposed that 1:1-dimethyltetrahydroquinolinium 
chloride yields dimethyl-o-propylaniline on treatment with sodium 
amalgam, but it was recently shown that kairoline and y-dimethy]- 
aminopropylbenzene are the products of the reduction (this vol., i, 
421). It was recognised, however, that a rupture of the ring 
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between the nitrogen atom and the methylene chain might be 
possible under suitable conditions, and it is now found that 1: 1-di- 
methyldihydroindolium chloride suffers reduction in all three 
possible ways, one being in the above sense, thus: 


H H 
OH <M CH: > OH <ug2>CH, (I.) 
! » 


Cl 


7 CH,Ph:CH,°NMe, (IT) 

and <0,H,Et-NMe,  (III)" 

The total yield of reduction products is about 90%, and of the 

mixture, 75% is the base (I), 8% is the base (II), and 17% the 
base (III). 

1 :1-Dimethyldihydroindolium iodide, m. p. 195—196°, was pre- 
pared from the readily obtainable 1-methyldihydroindole, and this 
was converted into a solution of the chloride and treated with 
sodium amalgam. The mixture of the three bases separated as a 
brown oil, which was digested for several hours with formaldehyde 
and hydrochloric acid at 100°. The product was then rendered 
alkaline and distilled in a current of steam, whereby the 1-methyl- 
dihydroindole was left behind as the di-indylmethane derivative, 


CH, (CHy<yy.> CH). The volatile oil was next treated 


with methyl iodide at 0°, whereby (II) was converted into the 
known A-phenylethyltrimethylammonium iodide, 
CH,Ph-CH,*NMe,I, 

which yielded styrene on distillation with silver oxide. The re- 
maining dimethyl-o-ethylaniline, (III), was left unchanged. It 
has b. p. 196—197°/747 mm., and forms a salmon-coloured platini- 
chloride, decomp. 273—275°, and a picrate, m. p. 145°, and reacts 
very sluggishly with methyl iodide to give the methiodide, m. p. 
162—164°. J. C. W. 


Preparation and Properties of the a-Halogen Derivatives of 
Quinoline and Methylquinoline. II. O. Fiscner and Hernricn 
Gutumann (J. pr. Chem., 1916, [ii], 98, 378—386).—As an im- 
provement on the method described earlier (Fischer, A., 1898, i, 
382) for the conversion of quinolones into the corresponding chloro- 
quinoline compounds by heating with phosphorus pentachloride, 
using phosphoryl chloride as solvent, it is recommended that the 
last substance be replaced by pdichlorobenzene, and that p-di- 
bromobenzene be used for a similar purpose in treating with phos- 
phorus pentabromide. Even the crude mixture of the isomerides 
may be used in place of the pure para-compound, and the advan- 
tages gained include the possibility of working in open vessels, 
the greater solvent power of the medium, and the ease with which 
this can be removed by steam distillation or extraction. 

The following compounds were prepared by the modified pro- 
cess: 2-chloroquinoline from 1-methyl-2-quinolone; 2-chloro-6- 
methylquinoline and 2-bromo-6-methylquinoline, prismatic columns, 
m. p. 126° (mercurichloride, needles, m. p. 169°), from 1 : 6-dimethyl- 
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2-quinolone; 2-chloro-6-nitroquinoline, m. p. 235°, from 6-nitro-1- 
methyl-2-quinolone, the product yielding a substance, m. p. 280°, 
probably 6-nitro-2-hydroxyquinoline when heated with hydrochloric 
acid. 

It was found that of the 2-chloro-5-nitro-, 2-chloro-6-nitro-, and 
2-chloro-8-nitro-quinolines, the 2-chloro-6-nitro-compound was less 
reactive towards concentrated aqueous ammonia solution, requiring 
twenty hours at 150°, whereas its isomerides named needed only 
ten and seven hours respectively. The products respectively were: 
5-nitro-2-aminoquinoline, orange-coloured prisms, m. p. 239°; 
6-nitro-2-aminoquinoline, yellow prisms, m. p. 265°; and 8-nitro- 
2-aminoquinoline, stout, yellow crystals, m. p. 159°; orange-coloured 
picrate, m. p. 257°; mercurichloride, yellow, crystalline powder, 
m. p. 216°; acetyl derivative, colourless needles, m. p. 211°; 


benzoyl derivative, colourless, broad needles, m. p. 166°. 
ee 


Chromoisomerism of Onium-compounds. II. “Chromo- 
isomerism” of the Salts of 9-Phenylacridine. F. Keurmann 
and A. Daneckr (Ber., 1916, 49, 1338—1341).—One of Hantzsch’s 
examples of so-called chromoisomeric salts is found in the case of 
9-phenylacridine, of which yellow, green, and red sulphates, green, 
brown, and reddish-brown chlorides, etc., have been described. It 
is now shown that all these colours are due to a slight impurity in 
the base. When a solution in dilute sulphuric acid is boiled with 
animal charcoal for some time and the base is reprecipitated and 
crystallised from alcohol, it is obtained in long, very pale yellow, 
pointed prisms, m. p. 184°. The pure base forms salts of only one 
colour, for example, a yellow sulphate, but different crystalline 
forms are observed according to the temperature, concentration, 
and acidity of the solution from which they separate. It is remark- 
able that the impurity should colour the two forms, especially in 
the case of the sulphate, in almost complementary shades. 

J.C. W. 


Arylamides of Thiocyanoacetic Acid and Aryl-/-thio- 
hydantoins. H. Becxurts and G. Frericus (Arch. Pharm., 1915, 
‘253, 233—265).—Chloroacetoarylamides, CH,Cl-CO-NHAr, which 
are readily obtained from chloroacetyl chloride and the aromatic 
amine in benzene solution, react with potassium thiocyanate in 
the presence of alcohol to form generally the thiocyanoacetoaryl- 
amide, NHAr-CO-CH,°SCN; in a few cases the thiocarbimido- 
compound, NHAr-CO-CH,°NCS, is obtained, but it cannot be 
purified as it changes so rapidly into the isomeric thiocyano-com- 
pound. The latter, by prolonged heating with water or, in the 
case of the sparingly soluble members, with glacial acetic acid, are 
converted into aryl-y-thiohydantoins. These form crystalline salts 
with hydrogen chloride and also with sodium hydroxide by direct 
addition, and are converted into 2:4-diketo-3-aryltetrahydrothi- 
azoles, S<on.u0 PY prolonged heating with 25% hydrochloric 


acid in a sealed tube at 100°. 
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The following compounds have been prepared: chloroaceto-m-tolu- 
idide, CH,Cl-CO-NH-C,H,Me, small, colourless prisms, m. p. 
90—91°; thiocarbimidoaceto-m-toluidide, 

C,H,Me-NH-CO-CH,°NCS, 
leafy crystals, m. p. 99°; thiocyanoaceto-m-toluidide, 
C,;,H,Me-NH-CO-CH,°SCN, 
microscopic, faintly yellow crystals, m. p. 136°; 3-m-tolyl-p-thio- 
CO-N-O,H,Me 
tot 1 6°"4 
hydantoin, CH,< s¢:NH 
leaflets, m. p. 161°, which forms a hydrochloride, C\y)H,ON,S8,HCI, 
and a compound with sodium hydroxide (5% aqueous solution), 
C,)H,gON,S,NaOH,4H,O, colourless leaflets, from which, by heat- 
ing with ethyl iodide and alcohol in a sealed tube at 100°, = = 
‘ «N° 
tained 3-m-tolyl-w-ethyl-p-thiohydantoin, Clik py 7 
colourless, microcrystalline powder, m. p. 106—107°; 2:4-diketo- 
3-m-tolyltetrahydrothiazole, <—_— 


CH,*CO 
m. p. 90—91°. 

From chloroaceto-y-cumidide, C,,H,ONCI, colourless needles, 
m. p. 159°, is obtained the series thiocyanoaceto-p-cumidide, 
C,.H,,ON,S, small, yellowish-white crystals, m. p. 105°; 3-~-cwmyl- 
y-thiohydantoin, C,,H,,ON,S, faintly yellow prisms, m. p. 210° 
(hydrochloride; sodium hydroxide compound, 

C,,H,,ON,S,NaOH,5H,O, 
colourless needles; 3-y-cwmyl-w-ethyl-p-thiohydantoin, C,,H,,ON,S, 
faintly yellow prisms, m. p. 138°). 

Chloroaceto-p-chloroanilide, CsH;ONCI,, colourless needles, m. p. 
169°, yields p-chlorothiocarbimidoacetanilide, which could not be 
isolated ; p-chlorothiocyanoacetanilide, C,H;ON,CIS, microcrystal- 
line needles, m. p. 126°; 3-pchlorophenyl-p-thiohydantoin, 
C,H,ON,CIS, colourless needles, m. p. 213° (hydrochloride, 
C,H,ON,CIS,HCI, oblong, microscopic leaflets; sodium hydroxide 
compound, C,H,ON,CIS,NaOH,5H,O, large, brown prisms; 
3-p-chlorophenyl-w-ethyl-p-thiohydantoin, C,yH,,ON,CIS, colourless, 
microscopic needles, m. p. 106—107°); and 2:4-diketo-3-p-chloro- 
phenyltetrahydrothiazole, CyH,O,NCIS, colourless needles, m. p. 
145°. 

Chloroaceto-m-chloroanilide, stout, colourless leaflets, m. p. 101°, 
yields m-chlorothiocyanoacetanilide, microscopic prisms, m. p. 
165—166°; 3-m-chlorophenyl-p-thiohydantoin, tufts of colourless 
needles, m. p. 180—181° (hydrochloride with 1HCl, faintly yellow, 
oblong crystals ; sodium hydroxide compound, reddish-brown powder 
with 44H,O); and 2:4-diketo-3-m-chlorophenyltetrahydrothiazole, 
yellow needles, m. p. 116—117°. 

o-Nitrochloroacetanilide, CH,Cl-CO-NH:C,H,*NO,, pale yellow 
needles, m. p. 88°, yields o-nitrothiocyanoacetanilide, C,H,O,N,S, 
crystalline powder, m. p. 154°; 3-o-nitrophenyl-p-thiohydantoin, 
C,H,O,N;,S, almost colourless, microscopic plates, m. p. 172° 
(sodium hydroxide compound, intensely yellow needles with 3H,O; 


a 


, colourless, microscopic, quadratic 


, colourless needles, 
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3-0-nitrophenyl-w-ethyl-p-thiohydantoin, Cy,H,,0,N;8, pale brown, 
viscous oil). 

m-Nitrochloroacetanilide, almost colourless leaflets, m. p. 114°, 
yields m-nitrothiocyanoacetanilide, small, yellow needles, m. p. 
180°; 3-m-nitrophenyl-p-thiohydantoin, pale yellow, microscopic 
needles, m. p. 199° (sodium hydroxide compound, yellowish-brown, 
microcrystalline powder with 2H,O ; 3-m-nitrophenyl-w-ethyl-p-thio- 
hydantoin). 

p-Witrochloroacetanilide, yellowish-white leaflets, m. p. 182°, 
yields p-nitrothiocyanoacetanilide, pale yellow needles, m. p. 174°; 
3-p-nitrophenyl-y-thiohydantoin, pale yellow, microscopic, oblong 
plates, m. p. 245° (sodium hydroxide compound, yellow needles 
with 4H,O; 3-p-nitrophenyl-w-ethyl-p-thiohydantoin, small, yellow 
needles, m. p. 129°). 

3 - Nitrochloroaceto - p-toluidide, CH,Cl-CO-NH-C,H,;Me*NO,, 
yellow needles, m. p. 119°, prepared from 3-nitro-p-toluidine and 
chloroacetyl chloride or by treating chloroaceto-ptoluidide with 
nitric acid (D 1°41), yields 3-nitrothiocyanoaceto-p-toludide, 
C,oH,O3N,8, almost colourless needles, m, p. 133°; 3-m-nitro-p-tolyl- 
y-thiohydantoin, pale brown prisms or pale yellow, microcrystalline 
powder, m. p. 185° (sodium hydroxide compound, yellow, micro- 
scopic crystals with 3H,O ; 3-m-mtro-p-tolyl-w-ethyl-p-thiohydantoin, 
pale brown oil). 

2-Nitrochloroaceto-p-toluidide, pale yellow prisms, m. p. 129°, 
yields 2-nitrothiocyanoaceto-p-toluidide, microscopic, quadratic 
leaflets, m. p. 184°; 3-0-nitro-p-tolyl-)-thiohydantoin, colourless 
prisms, m. p. 206—207° (sodium hydroxide compound, yellow, 
microscopic leaflets with 2H,O ; 3-o-nitro-p-tolyl-w-ethyl-p-thiohydan- 
toin, small, yellow leaflets, m. p. 142°). 

5-Nitrochloroaceto-o-toluidide, pale yellow needles, m. p. 122°, 
yields 5-nitrothiocyanoaceto-o-toluidide, colourless, microscopic 
prisms, m. p. 158°; 3-5/-nitro-o-tolyl-y-thiohydantoin, yellow, 
microscopic, rhombic leaflets, m. p. 172° (sodium hydroxide com- 
pound, yellow, microscopic needles with 3H,O; 3-5/-nitro-o-tolyl- 
w-ethyl-p-thiohydantoin, yellow, microscopic, rhombic leaflets, m. p. 
127—128°). 

Chloroaceto - p - anisidide, CH,Cl-CO-NH°C,H,°OMe, colourless 
prisms, m, p. 122°, yields thiocarbimidoaceto-p-anisidide, 

OMe-’C,H,-NH-CO-CH,:NCS, 
faintly red leaflets (impure); thiocyanoaceto-p-anisidide, 
OMe-C,H,-NH-CO-CH,:SCN, 
faintly yellow prisms, m. p. 110—111°; 3-p-anisyl-)-thiohydantoin, 
colourless leaflets rapidly becoming yellowish-brown, m. p. 184° 
(hydrochloride, yellow leaflets; sodium hydroxide compound, 
yellowish-white leaflets with 4H,0; 3-p-anisyl-w-ethyl-p-thiohydan- 
toin, colourless prisms, m. p. 84—85°); and 2:4-diketo-3-p-anisyl- 
tetrahydrothiazole, colourless needles, m. p. 166°. 

Chloroaceto-o-anisidide, colourless needles or rhombic plates, 
m. p. 51°, yields thiocyanoaceto-o-anisidide, colourless prisms, m, p. 
72° ; 3-0-anisyl-y-thiohydantoin, yellow prisms, m. p. 149°, crystals 
with 1C,H,O,, m. p. 110—111° (hydrochloride; sodium hydroxide 


i a i 
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compound, colourless needles with 4H,O; 3-0-anisyl-w-ethyl-p-thio- 
hydantoin, yellow, rhombic plates, m. p. 126—127°); and 2:4-di- 
keto-3-o-anisyltetrahydrothiazole, yellow, rhombic plates, m. p. 
113—114°. 

Thiocyanoaceto-p-phenetidide, almost colourless, microscopic 
prisms, m, p. 130—131°, changes very readily in glacial acetic acid 
into 3-p-phenetyl--thiohydantoin, m. p. 167° (Grothe, who described 
the compound as thiocyanoaceto-pphenetidide, gave 164°), which 
forms a hydrochloride, faintly yellow, microscopic needles, and a 
sodium hydroxide compound, yellowish-white prisms with 4H,O. 
3-p-Phenetyl-w-ethyl-p-thiohydantoin, m. p. 94—95°, forms yellow- 
ish-brown, rhombic plates, and net" Aaguaaeaa cate igh 


thiazole, m. p. 155—156°, small, yellow needles. : 


New Derivatives of Benzthiazole and its Homologues. 
BertHoLD Rassow, WILHELM Déxnte, and Epwin Rem (J. pr. 
Chem., 1916, [ii], 98, 183—184).—Hoffmann (Diss., Leipzig, 1912) 
has shown that phenylthiolacetic acid is converted by sulphur 
sesquioxide into red dyes of the “thioindigo”” group. Since dehydro- 
thiotoluidine (2-paminophenyl-5-methylbenzthiazole) is converted 
by sulphur sesquioxide into a yellow sulphur dye, the authors have 
examined the behaviour of benzthiazole and of 3- and 5-methyl- 
benzthiazoles towards the same reagent (compare following 
abstracts). C. §8. 


New Derivatives of Benzthiazole. B. Rassow and W. DOsLe 
(J. pr. Chem., 1916, [ii], 98, 184—213).—The reaction between 
berzthiazole and sulphur sesquioxide yields yellow, insoluble sub- 
stances, which do not exhibit the character of vat-dyes, and cannot 
be separated from admixed sulphur; they have therefore not been 
further examined. The benzthiazole is mainly converted into 
sul honic acids. 

In 1888 Méhlau and Krohn obtained benzthiazole and a sub- 
stance, CsH,NS,, by heating dimethylaniline with sulphur. The 
authors have employed the same method, and have obtained, in 
addition to the two compounds mentioned, three other substances, 
one of which, crystals, m. p. 265°, was obtained in a quantity too 
small to admit of examination, whilst the other two proved to be 
l-anilinobenzthiazole and 1-thiolbenzthiazole respectively. When 
iodine is used as a catalyst in the reaction, almost the only products 
are asphalt-like substances of high molecular weight. 

When heated with fuming sulphuric acid (25% SO 3) at 100°, 
benzthiazole yields a mixture of three monosulphonic acids; the 
sulpho-groups have been introduced into positions 3, 5, and 6 
respectively. Benzthiazole-6-sulphonic acid, C,;H,NS-SO,H,}H,O, 
forms flattened prisms, the 3-sulphonic acid highly refractive 
prisms, and the 5-sulphonic acid flattened prisms; they are all 
strong acids, and have no m. p. When their potassium salts are 
boiled with alcoholic potassium hydroxide, the solutions, after acidi- 
fication, yield formic acid, and 3-amino-2-thiolbenzenesulphonice acid, 

4* 2 
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NH,°C,H,(SH)-SO,H, long, slender needles ; 2-amino-3-thiolb enzene- 
sulphonic acid, short prisms; and 4-amino-3-thiolbenzenesul phonic 
acid, sparingly soluble needles, which are converted into the three 
anilinesulphonic acids by heating with hydriodic acid (D 1'7) and 
phosphorus at 110—120° in a sealed tube. On diazotisation, the 
three aminothiolbenzenesulphonic acids yield, not diazo-sulphides, 
but trué diazonium compounds, which are very unstable, but can 
be coupled with S-naphthol, producing azo-dyes, which develop a 
red shade on wool in a neutral bath. 

The substance C,H,NS, obtained by Méhlau and Krohn, and to 


—N—CH, . 
which they ascribed the formula CH< on & 2 is called benz- 


thiazolemethene sulphide by the present authors, who advance 
evidence in favour of this constitution. The substance forms a 
methiodide, C,H;NS,,Mel, crystals, m. p. 139°, and ethiodide, 
m. p. 132°, yields o-thiolmonomethylaniline by fusion with potass- 
ium hydroxide at 200—230°, and readily yields one-half of its 
sulphur in the form of lead sulphide when boiled with V-sodium 
hydroxide and lead acetate. When oxidised with moderately con- 
centrated nitric acid (2:1) at 0—10°, it yields Méhlau, Krohn, 
and Klopfer’s 1:2-methylenebenzthiazole and also a substance, 
C,,H,,0,N,8,, plates, m. p. 107—108°, which is soluble in 35% 
hydrochloric acid, forms a periodide, C\gH,O,N,S,I,, concentric 
needles, m. p. 150—151°, yields formic acid, methylaniline, and 
o-thiolmonomethylaniline by fusion with potassium hydroxide, and 
appears to be a disulphide, 8,(C;H,-NMe-CHO),. 1:2-Methylene- 
benzthiazole forms an unstable methiodide, is not attacked by 
hydriodic acid and phosphorus, and by fusion with potassium hydr- 
oxide or by boiling with concentrated aqueous barium hydroxide 
yields formic acid and o-thiolmonomethylaniline. 

By heating at 120° with ten times its weight of fuming sulphuric 
acid (25% SOs), benzthiazolemethylene sulphide yields a sulphonic 
acid, C,H,NS,"SO3H, colourless needles, m. p. 134°, which is very 
hygroscopic and the salts of which are stable, crystalline substances 
except the mercuric salt; this is a jelly, which presents striking 
analogies to true organic jellies such as gelatin and agar-agar. By 
boiling its barium salt with aqueous barium hydroxide the sulphonic 
acid is decomposed into carbon dioxide, hydrogen sulphide (in 
amount equivalent to 1 atom of sulphur), and 4-methylamino-3- 
thiolbenzenesulphonic acid, NHMe*C,H,(SH)-SO,H, colourless 
needles, decomp. 237°. The last compound is converted into the 
corresponding disulphide, yellow needles, by repeated evaporation 
of its aqueous solution, and is reduced by boiling hydriodic acid 
(D 1°7) and phosphorus, yielding hydrogen sulphide and a methyl- 
aminobenzenesulphonic acid, NHMe*C,H,-SO,H, decomp, 244°, 
which does not agree in its properties with any one of the four acids 
described in the literature; it should be the para-derivative, since it 
yields »-benzoquinone by oxidation with chromic acid. 

By careful oxidation with nitric acid, D 1°4, the sulphonic acid 
of benzthiazolemethene sulphide yields sulphuric acid and two 
other substances, one of which, C,H,O,NS,, needles, appears to be 
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, , N 
1:2-methylenebenzthiazolesulphonic acid, SO,H-C,H,< ! >CH, 


8-CH 
and the other, C,H;O,NS8,, prisms, its anhydride; these two are 
convertible the one into the other. C. 8. 


New Derivatives of 3- and 5-Methyl-benzthiazoles. BertHoLp 
Rassow and Epwin Rem (J. pr. Chem., 1916, [ii], 98, 214—253. 
Compare preceding abstracts).—The reaction between sulphur and 
dimethyl-o- and -ptoluidines has been examined to ascertain 
whether products analogous to those formed in the case of dimethyl- 
aniline are obtained. 

By boiling a mixture of sulphur and dimethyl-o-toluidine, a con- 
siderable amount of o-toluidine is obtained, together with a little 
3-methylbenzthiazole (about 3%), s-di-o-tolylthiocarbamide, and a 


large amount of tar. 3-Methylbenzthiazole, C,H,Me<\S0n, 


colourless liquid, b. p. 252—253°, is a weak base; the hydrochloride, 
needles; picrate, rhombic leaflets; platinichloride, long, yellow 
needles; aurichloride, needles; ferrocyanide, pale green leaflets ; 
zincichloride, rhombic prisms; mercurichloride, leaflets; and meth- 
iodide, m. p. about 201—203°, colourless needles (obtained in very 
small quantity, owing to steric influence), have been prepared. The 
base yields formic acid and 3-thiol-o-toluidine by fusion with 
potassium hydroxide, and is sulphonated by fuming sulphuric acid 
(25% SO,) on the water-bath, yielding a monosulphonic acid, 
C,H,O,NS,,H,O, prismatic needles, of which the salts other than 
the silver and barium salts are easily soluble in water. 
Dimethyl-ptoluidine and sulphur under the same conditions 
yield considerable quantities of carbon disulphide, hydrogen sul- 
phide, and p-toluidine, and only small amounts of 5-methylbenz- 
thiazole and of the corresponding methylene sulphide. 5-Methyl- 
benzthiazole forms a mercurichloride, CSH,NS,HgCl,, needles, m. p. 
193—194° (decomp.), and a methiodide, leaflets, m. p. about 
198—204°, yields formic acid and 3-thiol-p-toluidine by fusion with 
potassium hydroxide, and is converted into a monosulphonic acid, 
C,H,O,N8,, rhombic prisms, by fuming sulphuric acid at 100°. 


5-Methylbenzthiazolemethylene sulphide, CHyMe<o tk 


colourless prisms, m. p. 134°, distils without decomposition, is so 
weak a base that its salts cannot be isolated, forms a methiodide, 
C,H,NS,,MelI, faintly yellow prisms (decomposing into its com- 
ponents at 150°), and periodide, C,H,NI,S,, reddish-brown leaflets, 
yields carbon dioxide, hydrogen sulphide, and 3-thiolmethyl-ptolu- 
idine by fusion with potassium hydroxide, is converted by bromine 
water into a substance, C,H,ONS, colourless crystals, m. p. 78°, 
and is easily sulphonated by fuming sulphuric acid’ at 100°, a 
sulphonic acid, C,H,NS,*SO,H,2H,O, almost colourless crystals, 
being formed, the purification of which is troublesome. This sul- 
phonic acid is converted by nitric acid (D 1°4) on the water-bath 
into 5-methyl-1 : 2-methylenebenzthiazolesulphonic acid (see below). 
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When oxidised with dilute nitric acid on the water-bath, 
5-methylbenzthiazolemethylene sulphide yields, in addition to a 
very small quantity of 5 :5/-dimethyl-1:1/-dibenzthiazole, 


C,H, Me<f >c-C<S.>0,H,Me, 


faintly yellow leaflets, m. p. 270°, the hydrogen sulphate, colour- 
less prisms, m, p. 203—-204°, of 5- methyl : ee 


to which is ascribed the formula CpHsMe<,, ( ACE analogous 


to that of the corresponding benzene derivative (preceding ab- 
stract). The base is very difficult to isolate on account of its oxidis- 
ability and lack of crystallising power, but from the hydrogen 
sulphate the hydrochloride, CyHyNS,HCI,H,O, prisms, has been 
prepared ; this salt is neutral to litmus and to methyl-orange. 
When titrated, however, with phenolphthalein as indicator, both 
the hydrochloride and the hydrogen sulphate neutralise one equiva- 
lent of alkali more than corresponds with the theoretical amount. 
By evaporating an aqueous solution of the hydrogen sulphate aad 
sodium hydroxide (3 equiv.) to dryness, a sodium salt, 
C,H,,ONSNa,H,O, 

rhombic leaflets, is obtained, which is regarded as the sodium salt 
of 3-thiolformylmethyl-p-toluidide, SNa‘C,H,;Me-NMe-CHO. An 
aqueous solution of this salt yields, by atmospheric oxidation, a 
disulphide, 8,(CgH;Me-NMe-CHO),, colourless crystals, which is 
converted by successive treatment with sodium amalgam and hydro- 
chloric acid into 5-methyl-1 :2-methylenebenzthiazole hydrochloride. 
The preceding hydrogen sulphate, by treatment with hot aqueous 
barium hydroxide and then with barium permanganate, is con- 
verted by oxidation of the intermediate thiol compound into bariwm 
formyl methyl-p-tolwidide-3-sul phonate, (CgH,g0,NS).Ba, the aqueous 
solution of which, heated on the water-bath with dilute sulphuric 
acid, yields formic acid and methyl-p-toluidine-3-sulphonic acid, 
SO,H-C,H,Me-NHMe, colourless prisms. 

The 5-methyl-1 : 2-methylenebenzthiazolesulphonic acid mentioned 
above is obtained in better yield by heating the hydrogen sulphate 
or hydrochloride of 5-methyl-1:2-methylenebenzthiazole (or the 
sodium salt of the formyl derivative) with fuming sulphuric acid 
on the water-bath. It crystallises in rhombic prisms, is not decom- 
posed at 250°, dissolves in alkalis and in concentrated acids, but 
has a neutral reaction to litmus and methyl-orange. It forms a 
mercurichloride, C,H,O,NS,,HgCl,, needles, and a potassium salt, 
C,H,O,NS,K,,2H,O (which retains its water at 160° and is re 
garded as having the constitution 

CHO-NMe:C,H.Me[SK]-SO,K,H,0), 
yields a nitro-compound, CyH,O;N,S,, yellow needles, by nitration, 
and is oxidised by barium permanganate and carbonate to bariwm 
formylmethyl - p - toluidide-2 :3-disulphonate, C,H,O;NS,Ba,2H,0, 
colourless, prismatic needles. The free disulphonic acid cannot 
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be obtained, since it is decomposed by water into formic and sul- 

phuric acids and methyl-p-tolwidine-2-sul phonic acid, 
SO,H-C,H,Me-NHMe, 

colourless leaflets (sodium salt, colourless leaflets with 1H,0O). 


Reactions of the Formamidines. VI. Some Thiazole 
Derivatives. F. B. Dains and A. E. Stepnenson (J. Amer. Chem. 
Soc., 1916, 38, 1841—1844).—In earlier papers (A., 1902, i, 602; 
1909, i, 781; 1913, i, 1086, 1096) it has been shown that compounds 
containing a methylene group react with substituted formamidines, 
thus: CH,XY+NR:CH-NHR=CXY:CH’NHR+NH.R. The 
investigation has now been extended to the reaction of ~-thiohydan- 
toins (tetrahydrothiazolones) with formamidines. 

When diphenyl-y-thiohydantoin [2-phenylimino-3-phenyltetra- 
hydrothiazole-4-one] is heated with diphenylformamidine at 
140—150°, 2-phenylimino-3-phenyl - 5 - anilinomethylenetetrahydro- 

, «x _~NPh-CO 
thiazole-4-one, NPh:C< -CH-NHP 
which forms short, pale yellow needles, and on hydrolysis with 
hydrochloric acid yields diphenylearbamide, 3-phenyl-5-anilino- 
methylenetetrahydrothiazole-2:4-dione (m. p. 192°), 3-phenyltetra- 
hydrothiazole-2 :4-dione, and aniline hydrochloride, 

2 :3-Di-o-tolyl-y-thiohydantoin (Wheeler and Jamieson, A., 1903, 
i, 522) has m. p. 153°, and its benzylidene derivative, m. p. 182°5°. 
When this y-thiohydantoin is heated with diphenylformamidine, 
2-0-tolylimino-3-0-tolyl-5-anilinomethylenetetrahydrothiazole - 4 - one, 
m. p. 200—201°, is produced, which crystallises in pale yellow, 
silky needles. 

Phenyl-y-thiohydantoin reacts with diphenylformamidine with 
formation of 2-phenylimino-5-anilinomethylenetetrahydrothiazole-4- 
«~_~NH'OO 
one, NPh:C< ‘CH-NHPh 
yellow needles, This compound can also be obtained by the inter- 
action of phenylisothiohydantoic acid with diphenylformamidine ; 
an analogous ring-formation takes place when phenylisothiohydan- 
toic acid is heated with benzaldehyde, 2-phenylimino-5-benzylidene- 
tetrahydrothiazole-4-one (Wheeler and Jamieson, A., 1903, i, 521) 

being produced. 

2-Phenylmethylaminotetrahydrothiazole-4-one condenses with di- 
phenylformamidine with production of 2-phenylmethylamino-5- 
antlinomethylenetetrahydrothiazole-4-one, 

N-CO 
NPhMeC<e._:H-NHPh’ 
m. p. 180°, which crystallises in red granules. 

When 3-phenyltetrahydrothiazole-2:4-dione is heated with di- 
phenylformamidine, 3-phenyl-5-anilinomethylenetetrahydrothiazole- 
2:4-dione, m. p. 192—193°, is formed, which crystallises in lustrous. 
pale yellow leaflets. 


” ™ P- 202°, is produced, 


, m. p. 266°5°, which forms lemon- 
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By the interaction of diphenylformamidine and tetrahydro- 
thiazole-2 :4-dione, 5-anilinomethylenetetrahydrothiazole-2 : 4-dione, 


COKE dee 


— 
‘CH-NHPh’ ™P: 233°, is produced, which forms nearly 
colourless plates. E. G. 


Heterocyclic Sulphones. IV. Action of Halogen Com- 
pounds on Sulphurylindoxyl. M. Craasz (Ber. 1916, 49, 
1408—1415. Compare this vol., i, 425).—In the earlier paper on 
sulphurylindoxyl (benzsulphonazoline) the substance was thought 
to be devoid of basic properties. If, however, a solution in glacial 
acetic acid is saturated with hydrogen chloride, an unstable hydro- 
chloride, m. p. 172° (decomp.), is deposited. It was therefore 
expected that reactions with halogen compounds would take place 
at the imino-group rather than at the methylene group, which has 
already been shown to be reactive. This is not exactly the case, 
however, for the only products which can be isolated in most 
instances are substituted methylene derivatives. Still, in the case 
of very reactive agents, there are indications that ammonium salts 
are first formed, which undergo further rearrangement when 
treated with alkalis or heated under pressure, thus: 


NHR‘Cl 

+RCl 

ChH<g0,>CHs —> OH. >CH, _ 
2 


NHR 
OB, <g9,->CH > OH <g9,>CHR . 


Sulphurylindoxyl reacts with benzoyl chloride in the presence 
of dilute sodium hydroxide to form sulphurylindoryl phenyl ketone 


(2-benzoylbenzsulphonazoline), O8.<So. >CHBz, which crystal- 
2 


lises in stout prisms, m. p. 124—125°. Sulphurylindoryl methyl 
ketone (2-acetylbenzsulphonazoline) is obtained in glistening leaf- 
lets, m. p. 144—145°, by heating the reagents together in benzene 
solution. Both ketones dissolve in alkali hydroxides, but are repre- 
cipitated by carbon dioxide, an indication of the possibility of the 


t 
-S80,-C-C(OH)- grouping. Ethyl chloroformate also reacts in 
boiling benzene solution to form ethyl sulphurylindozylcarbozylate 


(2-carbethoxybenzsulphonazoline), CH<go. >CH:-CO,Et, in glis- 


tening leaflets, m. p. 134—135°; the intermediate ammonium salt 
separates as the benzene solution cools, but this is decomposed by 
dilute sodium carbonate. Methyl iodide reacts at 120°, forming 
a-methylsulphurylindoxyl (2-methylbenzsulphonazoline) in colour- 
less needles, m. p. 102°. 

Ethylphenylcarbamy] chloride also reacts at 120-—-130°, but the 


expected anilide, C.H,<go.>CH-CO-NPhEt, is not formed. Ap- 
2 
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parently, it is hydrolysed by the liberated hydrogen chloride, and 
the product is di-sulphurylindozyl ketone, 


(C.H<go,>CH)co, 


which crystallises in stout needles, m. p. 247°. 

When isatin is warmed with phosphorus pentachloride and 
benzene and the solution is added to sulphurylindoxyl, the com- 
pound, “ isatosulphurylindozyl” (1), separates as a brown precipi- 
tate, which gives a blue solution in 10% sodium hydroxide (II), 
from which carbon dioxide precipitates the isomeric “ sulphuryl- 
indoxyl-a-indolindigo” (III) as a _brick-red powder, m. p. 
171—172°: 

NaO 


ZN- | . 
Og < go, >CHC< Go >CoH, — >oHe<d _, 
(L) (II.) 


NHy,,.—,-NH 
OHH <g9, C= C< 9 One 
(III.) 

J.C. W. 


Products Formed by the Addition of Methyl Iodide to the 
Diphenylethyltbiocarbamides. Erik Ontsson (Ber, 1916, 49, 
1341—1344).—The diphenylethylthiocarbamides (A., 1914, i, 830) 
quickly combine with methyl iodide on warming, to form the hydr- 
iodides of the methyl phenylethyliminophenylethylthiocarbamates, 
thus: 

CsS|NH-CHPhMe], + MeI = 

CHPhMe-N:C(SMe)-NH-CHPhMe,HI. 
The free bases are remarkably stable. 

LDi-a-phenylethylthiocarbamide yields methyl 1-aphenylethyl- 
imino-a-phenylethylthiocarbamate, m. p. 68°, [a], +96°; hydr- 
iodide, m. p. 144°, [a], +138°; hydrochloride, m. p. 149°5°, 
[a], +193°. The d-ester has similar characteristics. The racemic 
ester, from the mixed esters, crystallises in long prisms, m. p. 88°; 
hydriodide, from the racemic carbamide, m. p. 121°; hydrochloride, 
m. p. 126°. The meso-ester has m. p. 39°, and its hydriodide, 
m. p. 86°. 

The esters are decomposed into methyl mercaptan and diphenyl- 
ethylearbamides on heating with aqueous alcohol for some hours, 
thus : 

CHPhMe-N:C(SMe)-NH-CHPhMe + H,O= 

MeSH + CO[NH-CHPhMe],. 
d-Di-a-phenylethylearbamide crystallises in long, slender needles, 
m, p. 210°, [a], +59°; the l-compound also has m. p. 210°; the 
racemic substance has m. p. 180°; and the meso-form has m. 
153°. J.C. W. 


Constitution 0. Isatide. Gustav Heiter (Ber. 1916, 49, 
1406—1408),.—Kohn and his co-workers explain the production of 
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a tetra-acetyl derivative of isatide by writing this as a pinacone (I) 
(A., 1912, i, 800; this vol., i, 607). This does not explain why 
the compound should be so easily decomposed by alkalis, and the 
alternative formula (II) is proposed, which also indicates why the 
quinhydrone is.colourless. It is based on Pfeiffer’s theories (A.., 


1914, i, 551): 
((OH)—_———,0(0B) 
oH SCO oo So,H 


“\_yH-% FS lity 
(I.) 
0-0... 
c(OH 
OB, S00 + CHK a ye OH 
NH . 
v7 J.C. W 


Pyrimidines. LXXXI. Secondary Pyrimidine—Nucleosides 
and their Unique Behaviour on Hydrolysis. Treat B. Jonnson 
and Srpney E. Hapitey (J. Amer. Chem. Soc., 1916, 38, 
1844—-1853).—This paper gives an account of a continuation of 
work on compounds. of uracil and thymine containing alcohol 
groups in the 4-position of the pyrimidine ring (Johnson and 
Chernoff, A., 1913, i, 656; 1914, i, 1091). The terms primary, 
secondary, and tertiary are applied to compounds containing 
respectively the typical alcohol groups, -CH,-OH, -CHMe-OH, 
and *CMe,-OH. The primary nucleosides of uracil and thymine 
have already been described, and an attempt has now been made 
to prepare the secondary uracil nucleoside, 


NH<Co_op>C'CHMe-OH. 
Ethyl y-ethory-a-methylpropionylacetate, 
OEt-CHMe-CO-CHMe:CO,Et, 
b. p. 114°/14 mm., was prepared by the condensation of ethyl 
a-ethoxypropionate with ethyl propionate in presence of sodium. 
This ester combines readily with thiocarbamide in presence of 
sodium ethoxide with formation of 2-thio-4-a-ethoryethyltetra- 
hydropyrimid-6-one, NH< oo, y>C*CHMe-OEt, m. p. 206—208°, 
which crystallises in stout prisms. This compound, when de- 
sulphurised with chloroacetic acid, yields 4-a-ethoryethyltetrahydro- 
pyrimid-2 : 6-dione, NH<Op, eyj> C°CHMe-OEt, m. p. 184—186°, 
which forms long, colourless prisms, and on bromination is con- 
verted into 5-bromo-4-a-ethoryethyltetrahydropyrimid-2 : 6-dione, 


NH< Goon >C-CHMe-OFt, m. p. 206°, which crystallises in flat 


prisms. 
When 4-a-ethoxyethyltetrahydropyrimid-2 :6-dione is hydrolysed 
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with hydrobromic or hydriodic acid, the corresponding secondary 
uracil-nucleoside, NH OO A> C-CHMe-OH, is not produced, 
but carbon dioxide, ethyl haloid, and a basic substance, C;H,ONg, 
are formed in accordance with the equation C,H,,0O,N,+ H,O + 
crystallises in plates or prisms, and does not melt below 300°; its 
constitution has not been determined. . E. G. 


Pyrimidines. LXXXII. Synthesis of 1:3-Diamines by 
Reduction of 2-Mercapto-6-oxypyrimidines [2-Thiodihydro- 
pyrimid-6-ones]. Treat B. Jonnson and A. WILLARD JoYcE 
(J. Amer. Chem. Soc., 1916, 38, 1854—-1860).—In an earlier paper 
(this vol., i, 608) the authors have shown that when 6-chloro-2-thiol- 
pyrimidines are treated with sodium and alcohol they undergo 
reduction with formation of 1:3-diamines. A study has now been 
made of the action of these reagents on 2-thiolpyrimid-6-ones, and 
it has been found that, in this case also, reduction takes place 
smoothly with production of the corresponding 1:3-diamines. This 
reaction renders it possible to obtain alkyl derivatives of 
1: 3-diamines without difficulty. 

2-Methylthioldihydropyrimid-6-one yields methyl mercaptan and 
trimethylenediamine when treated with sodium and alcohol, but it 
is not reduced by sodium amalgam. 2-Ethylthiol-5-ethoxydihydro- 
pyrimid-6-one is similarly reduced by sodium and alcohol with 
formation of trimethylenediamine. 2-Ethylthiol-4-methyldihydro- 
pyrimid-6-one yields ay-diaminobutane, NH,-CHMe-CH,°CH,°NH, ; 
2-ethylthiol-5-methyldihydropyrimid-6-one gives ay-diaminoztso- 
butane, NH,-CH,-CHMe:CH,°NH,, the hydrochloride of which has 
m. p. 196°; and 2-ethylthiol-1-methyldihydropyrimid-6-one furnishes 
a-amino-y-methylaminopropane, NHMe*CH,°CH,°CH,"NH,, which 
yields a hydrochloride, m. p. 185—190°. 

When 2-ethylthiol-4-methyldihydropyrimid-6-one, dissolved in an 
alcoholic solution of potassium hydroxide, is treated with methyl 
iodide, 2-ethylthiol-1 :4-dimethyldihydropyrimid-6-one, 

+ZU(SEt):NMe 

N<oMe==0H> 
m. p. 63—64°, is produced, which crystallises in prisms, and is 
hydrolysed by hydrochloric acid with formation of ethyl mercaptan 
and 1:4-dimethyldihydropyrimid-6-one. On reduction with sodium 
and alcohol, 2-ethylthiol-1 :4-dimethyldihydropyrimid-6-one yields 
y-amino-a-methylaminobutane, NHMe*CH,:CH,"CHMe-NH,, the 
hydrochloride of which has m. p. 223°. 

When 2-thio-4-methyltetrahydropyrimid-6-one is reduced with 
sodium and alcohol, ay-diaminobutane is produced, which is con- 
verted by silver cyanate into the dicarbamide, 

NH,:CO-NH:-CH,°CHMe:-CH,°NH:CO:NH,, 
m. p. 172°, which crystallises in clusters of distorted needles. 
ay-Diaminobutane picrate has m. p. 240—245° (decomp.). E. G. 
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Pyrimidines. LXXIX. Synthesis of 4-Aldehydothymine. 
Treat B. Jonnson and Leonarp H. Crercner, Jun. (J. Biol. 
Chem., 1916, 26, 99—113).—The simple mononucleosides of uracil 


and thymine, 
CH é O-OMex ncn . 
NE<OOXNESC-CH,-OH and NH<CC Cy>0-CH, 0H, 


have been synthesised by a method which involved the condensa- 
tion of thiocarbamide with ethyl y-ethoxyacetoacetate and ethyl 
y-ethoxy-a-methylacetoacetate respectively (A., 1913, i, 656; 1914, 
i, 1091). In order to obtain secondary alcohols of this series, 
thiocarbamide has been condensed with other f-ketonic esters of 
the type OR-CHMe-CO-CH,°CO,Et, where R=Me, Et, etc., and 
the syntheses have proved to be successful up to the point of 
isolating the ethers, NH<Gu.x 4, >C‘CHMe-OR. All attempts to 
hydrolyse these, however, have led to abnormal compounds of 
apparently a new cyclic structure. It is hoped that the secondary 
alcohols will be synthesised by’the action of Grignard agents on 
the corresponding aldehydes, and the preparation of uracil-4- 
aldehyde (A., 1915, i, 1002) is now augmented by the formation of 
the thymine derivative in anticipation of this. 

Ethyl yy-diethoxy-a-methylacetoacetate (Dakin and Dudley, T., 
1914, 104, 2453) was prepared by the condensation of ethyl 
diethoxyacetate and ethyl propionate by the Claisen method. 
When heated with thiocarbamide and a solution of sodium ethoxide, 
it yielded 2-thio-5-methyl-4-diethoxymethyltetrahydropyrimid-6-one, 
NS IE >C-CH(OEt),, which crystallised in large blocks, 
m. p. 119—120°, and this acetal was readily hydrolysed by hot 
hydrochloric acid to 2-thio-4-aldehydothymine (2-thio-4-aldehydo-5- 
methyltetrahydropyrimid-6-one). The aldehyde is colourless, but 
becomes yellow on heating; it has m. p. 232—-233°, and reduces 
ammoniacal silver solutions, but not Fehling’s solution. The 
phenylhydrazone forms long, prismatic needles, m. p. 287°; the 
oxime crystallises in hexagonal plates, decomp. 233°; the anil, 
C,.H,,ON,8, separates in yellow, hexagonal plates, decomp. 
274°. 


The above acetal was heated with ethyl bromide and sodium 
ethoxide solution, and so converted into 2-ethylthiol-5-methyl-4- 
diethoxzymethyldihydropyrimid-6-one, long needles, m. p. 100°, 
and this acetal was found to be very readily hydrolysed by 50% 
acetic acid to 2-ethylthiol-4-aldehydo-5-methyldihydropyrimid-6-one, 


NE OSE NOC CHO, which crystallises in long needles, m. p. 


186°, and does not readily reduce ammoniacal silver solutions. 
The phenylhydrazone forms yellow needles, decomp. 238°, and the 
oxime crystallises in elongated prisms, decomp. 235°. The acetal 
suffered the additional loss of ethyl mercaptan on hydrolysis with 
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hydrochloric acid, and was transformed directly into 4-aldehydo- 
5-methyltetrahydropyrimid-2 :6-dione (4-aldehydothymine), 


CO-CMe 
NH<60-nH>C'CHO, 
which crystallised with 1H,O or 1EtOH in colourless, prismatic 
needles or plates, m. p. 212—213°. The phenylhydrazone forms 
rosettes of yellow needles, decomp. 272°; the oxtme crystallises in 
elongated, four-sided plates, decomp. 257°; the anil separates in 
long, yellow needles, decomp. 272°. J. C. W. 


‘‘ Benzoyldihydromethylketol-hydrazine ” [6-Hydrazino-1- 
benzoyl-2-methyldihydroindole| a New Reagent for Galactose. 
J. von Braun (Ber., 1916, 49, 1266—1268).—The author has con- 
verted many of the complicated, aromatic amines which he has 
discovered in recent years into the hydrazines in order to find, if 
possible, specific reagents for individual sugars. If 6-amino-l- 
benzoyl-2-methyldihydroindole (A., 1914, i, 436) is converted into 


the hydrazine, NH,-NH-C,Hs<y 42>CHMe, colourless needles, 


m. p. 150—151°, a base is obtained which does not condense with 
dextrose, levulose, mannose, arabinose, or xylose, but forms a 
compound, Cy,H,,0,N3, with galactose, which separates as a colour- 
less, crystalline mass, m. p. 181° (decomp.). The base also yields 
a hydrochloride, m. p. 197°, a benzylidene compound, m. p. 
190—191°, a semicarbazide, m. p. 213°, and a phenylthiosemi- 
carbazide, m. p. 204°. J.C. W. 


The Valency of Two Directly Linked Nitrogen Atoms. I. 
Bawa Karrar Sineu (T., 1916, 109, 780—791).—An investiga- 
tion for the purpose of producing further evidence in support of 
the view that, owing to steric interference, it is not possible for 
two directly linked nitrogen atoms to become quinquevalent at 
the same time (Singh, T., 1913, 103, 604). 

As a result of theoretical considerations the author arrives at 
a series of conclusions, for some of which he produces experimental 
confirmation. 

Two quinquevalent nitrogen atoms cannot, on account of steric 
influence, be linked by their negative valencies. In agreement 
with this statement, it is not possible to cause methyl iodide or 
other alkyl haloids to react with an as.-phenylalkylhydrazine 
hydrochloride with production of the quaternary azonium iodide, 
although the latter is readily formed from the free base; nor is it 
possible to produce a salt of the type NR,X*NH;X/ from azonium 
compounds of the structure NR,X*NHy,. In like manner, attempts 
to convert the azonium haloids into compounds containing two 
quinquevalent nitrogen atoms by the reaction 2NR,X*NH,+2M= 
2MX + NH,*NR,°NR,°NH,, where X represents 4 halogen atom and 
M represents “ molecular” silver or magnesium or zinc, were fruit- 
less, the first metal failing to react, whilst the last two effected 


i. 758 ABSTRACTS OF CHEMICAL PAPERS. 


the formation of ammonia and a tertiary amine. It is not possible 
to link two quinquevalent nitrogen atoms by their positive valencies 
probably for reasons of an electrical nature; compounds of the 
structure NR,-NR’, would contain a nitrogen attached to five posi- 
tive groups, an arrangement which does not seem capable of exist- 
ence; nevertheless, it may be possible in the future to isolate 
compounds of the type NR,-NR’,Cl in which one quinquevalent 
atom is linked by means of its positive valency to a second quin- 
quevalent atom through a negative valency of the latter, because 
the spatial disposition of the bonds may not produce steric 
hindrance in this case. 

From the above considerations it will not be possible to produce 
experimentally the nitrogen analogues of the tartaric acids, the 
nearest possible approach being compounds in which the two 
asymmetric nitrogen atoms are joined by a chain of carbon atoms 
such as the compounds of this type already described (Aschan, A., 
1904, i, 350; Wedekind and Ney, A., 1913, i, 893). 

It is possible that the above hypothetical considerations and 
deductions may be extended to other members of the nitrogen 
group of elements. 

Benzylpropylaniline (picrate, yellow prisms, m. p. 145—146°), 
was obtained in the reaction of magnesium or zinc with a methy]l- 
alcoholic solution of phenylbenzylpropylazonium iodide. 


Do ¥. F. 


Thermal Decomposition of Symmetrical Diarylhydrazines. 
JuLius Srieciitz and HeLten Trepway Granam (J. Amer. Chem. 
Soc., 1916, 38, 1736—1760).—-Stieglitz and Curme (A., 1913, ii, 
398) and Curme (A., 1913, ii, 854) investigated the velocity of 
the thermal decomposition of hydrazobenzene, 2NHPh-NHPh —> 
2NH,Ph+NPh:NPh, and drew the conclusion that the reaction 
was one of the first order and that the hydrazobenzene underwent 
intermediate dissociation, thus: NHPh-NHPh —> PhN:+NH,Ph. 
Wieland (A., 1912, i, 247) suggested, on the other hand, that the 
reaction consisted in the slow decomposition of the hydrazobenzene 
into azobenzene and atomic hydrogen, followed by the immeasur- 
ably rapid reduction of another molecule of hydrazobenzene by 
the hydrogen. This explanation, however, does not accord with 
the facts (1) that hydrogen does not seem to reduce hydrazo- 
benzene under the conditions of the experiment, and (2) that no 
indication of the presence of free hydrogen was observed in any 
of Curme’s experiments. These facts have both been confirmed 
in the present investigation. 

If the reaction takes place in the manner suggested by Stieglitz 
and Curme, it would follow that in the decomposition of hydrazines 
with two different aryl groups, such as methylhydrazobenzene, 
NHPh-NH-C,H,Me, the preliminary dissociation into phenylimide 
radicles and anilines should yield ultimately three azo-compounds, 
NPh:NPh, NPh:N-C,H,Me, and C,H,Me-N:N-C,H,Me, and two 
anilines, C,H,Me-NH, and NH,Ph. It has been found, however, 
that in the thermal decomposition of pmethylhydrazobenzene and 
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p-bromohydrazobenzene only one azo-compound is produced in each 
case, namely, NPh:N-C,H,Me and NPh:N-C,H,Br respectively. 
These results being irreconcilable with the theory of a preliminary 
dissociation into phenylimide radicles, the whole problem of the 
mechanism of the reaction was reopened. 

The following facts were next established. For concentrations 
of 0°2—0°05 molar the reaction is one of the first order. In very 
dilute solutions (0°01—0°005 molar) the reaction is no longer 
clearly one of the first order, but is probably neither wholly of the 
first nor of the second order. When an alcoholic solution of 
bromohydrazobenzene is heated for two hours at 145° in an atmo- 
sphere of hydrogen, no absorption of hydrogen can be observed, 
and there is therefore no direct reduction with immeasurable speed. 
In extremely dilute solutions a little gas is produced, but hydrogen 
is absent. It is evident, therefore, that ordinary hydrogen cannot 
be an intermediate product in the thermal decomposition. The 
molecular weight of pbromohydrazobenzene was determined in 
boiling alcohol and found to be that of the simple molecule, 
NHPh:NH-C,H,Br, and the explanation of a reaction of the first 
order between two molecules of hydrazobenzene as being due to a 
dimolecular form is thus excluded. 

In order to reconcile the facts (1) that the thermal decomposi- 
tion of hydrazines in solutions of moderate concentration (0°05—0°2 
molar) is one of the first order, (2) that no ordinary decomposition 
product of the single molecule, namely, phenylimide, PhN:, or 
hydrogen, H,, can be formed as an intermediate product, and (3) 
that a second molecule of the hydrazobenzene is nevertheless 
reduced with great rapidity as a result of the decomposition of 
the first molecule, the authors have proposed an explanation based 
on the electron theory of valence. According to this theory, when 
hydrazobenzene forms azobenzene and aniline, two electrons are dis- 
charged from the nitrogen of one molecule, producing azobenzene, 
and consequently releasing two'positively charged hydrogen atoms ; 
the nitrogen of the second molecule absorbs two electrons to form 
aniline, and this absorption causes the disruption of the union of 
the nitrogen atoms in this second molecule and gives the two 
negative radicles, NHPh-, the power to absorb two positively 
charged hydrogen atoms. The first slow decomposition reaction 
would thus be followed by an exceedingly rapid reduction reaction. 

The velocity of decomposition of »bromohydrazobenzene and of 
2:4-dichlorohydrazobenzene at various concentrations has been 
determined, and the results are tabulated. 

The conclusions drawn from the experiments described in this 
paper have been reached independently by Wieland (A., 1915, i, 
850). 
p-Bromohydrazobenzene has m. p. 101—101°5°. 2:4-Dichloro- 
azobenzene, C,H,Cl,-N:NPh, m. p. 105°, obtained by the action of 
nitrosobenzene on a solution of 2:4-dichloroaniline in glacial acetic 
acid, has a brilliant orange colour; it is accompanied by a sub- 
stance, m. p. 139°, which forms pale green needles. On reducing 
2:4-dichloroazobenzene in ammoniacal alcoholic solution with zinc 


. 
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dust, 2: 4-dichlorohydrazobenzene, CgH,Cl,,NH*NHPh, m. p. 74°5°, 
is obtained, which crystallises in colourless plates. E. G. 


Stereochemistry of Hydrazones of Esters of Dithiocarbonic 
Acids. II. M. Buscn and Ferp. Brener (J. pr. Chem., 1916, [ii], 
938, 339—362. Compare this vol., i, 338)—The simple semi- 
carbazones and monophenylsemicarbazones of “mixed” esters of 
dithiocarbonic acid resemble the corresponding diphenylsemi- 
carbazone derivatives (loc. cit.) in the capacity to exist in two 
stereoisomeric forms, but whereas the diary] compounds under the 
influence of alkali readily undergo scission of mercaptan with 
concurrent condensation to triazolone derivatives, the simpler semi- 
carbazones are remarkably resistant, recalling in this the behaviour 
of the hydrazones themselves. An endeavour to prepare stereo- 
isomeric thiosemicarbazones of a similar type was not successful 
on account of the extreme instability of the desired substances ; 
however, the nature of the decomposition products appeared to 
supply convincing evidence of stereoisomerism in the unisolated 
parent compounds. 

Methyl semicarbazidodithiocarbonate, NH,-CO-NH-NH-CS,.Me, 
was obtained by the successive addition of aqueous potassium 
carbonate solution, alcoholic potassium hydroxide, and carbon 
disulphide to an aqueous-alcoholic solution of semicarbazide hydro- 
chloride, and treating the resulting solution of the potassium salt 
(an unstable solid crystallising in needles) with methyl iodide in 
the cold; the resulting ester, colourless needles, m. p. 191—192° 
(decomp.), has a distinctly acidic tendency and is easily soluble in 
dilute ammonia solution. 

Benzyl semicarbazidodithiocarbonate, 

NH,°CO-NH-NH-CS8,°CH,Ph, 
prepared in a similar manner to the methyl analogue, but with 
the use of benzyl chloride, forms colourless needles, m. p. 152—153° 
(decomp.). p-Nitrobenzyl semicarbazidodithiocarbonate, 
NH,°CO-NH-NH-CS8,°CH,°C,H,°NO,, 

pale yellow needles, m. p. 176—177° (decomp.), was obtained in a 
similar manner, but care was necessary that the p-nitrobenzyl 
chloride should be added gradually and without excess, on account 
of the ease with which a second pnitrobenzyl radicle enters the 
compound, with formation of di-p-nitrobenzyl dithiocarbonate 
semicarbazone, NH,*CO-NH-N:C(S-CH,°C,H,:NO,),, | brownish- 
yellow prisms, m. p. 150—151°. 

By treating the above semicarbazidodithiocarbonates with an 
equivalent quantity of potassium hydroxide in alcoholic solution, 
the esters were converted into salts derived from the tautomeric 
structure NH,*CO-NH-N:C(SR)-SK, from which the correspond- 
ing “mixed” esters could be prepared by treatment with an 
equivalent amount of alkyl haloid. In this way were produced 
benzyl syn.-methyl dithiocarbonate semicarbazone, 


NH,-CO-NH-N 
SMe-C-S-CH,Ph’ 
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colourless needles, m. p. 98° (hydrochloride, stout needles, m. p. 
121—122° with decomp.; potassium derivative, leaflets), and its 
syn.-benzyl methyl stereoisomeride, we ee colourless 
crystals, m. p. 82—83°, from the methyl and benzyl esters 
respectively of semicarbazidodithiocarbonic acid. Both stereoiso- 
merides possess subdued basic and acidic properties and are of 
comparable solubility, but it was not found possible to convert 
either of the compounds into the other. 

In an analogous manner the methyl and pnitrobenzyl esters of 
semicarbazidodithiocarbonic acid were respectively converted into 
p-nitrobenzyl syn.-methyl dithiocarbonate semicarbazone, 


NH,°CO-NH: 
SMe-C-S°CH,:C,H,'NO,’ 
yellow prisms or needles, m. p. 168°, and the syn.-p-nitrobenzyl 
NH, -00-NE-F , yellow needles, 


methyl stereoisomeride, NO,-C,H,-CH,*S-C-SMe 

m. p. 152°. Again no success was attained in attempts to induce 
isomerisation in either of these compounds. Under the influence 
of mineral acids the isomerides underwent hydrolysis, giving 
ammonia, carbon dioxide, hydrazine, and p-nitrobenzyl methyl 
dithiocarbonate, SMe*CO-S-CH,"C,Hy*NO,, almost colourless needles 
or prisms, m. p. 69—70°; the substance, m. p. 168°, is very sensitive 
to alkalis, and is rapidly converted even by a cold dilute alcoholic 
alkaline solution into a yellow, amorphous product, whilst the 
isomeride, m. p. 152°, is unaffected under the same conditions. 

Methyl phenylsemicarbazidodithiocarbonate, 
NHPh-CO-NH-NH-C8,Me, 

was obtained by the interaction of methyl dithiocarbazinate and 
phenylearbimide in benzene solution at low temperatures ; it forms 
colourless needles, m. p. 190° (decomp.). Benzyl phenylsemi- 
carbazidodithiocarbonate, NHPh:CO-NH-NH:CS8,°CH,Ph, | silky 
needles, m. p. 184° (decomp.), was prepared in an analogous 
manner from benzyl dithiocarbazinate and phenylcarbimide. The 
former of these products reacted with benzyl chloride in the usual 
manner, giving benzyl syn.-methyl dithiocarbonate semicarbazone, 


ea a h? colourless needles, m. p. 146—147°, 


| 
SMe:C-S-CH,P 
whilst the latter with methyl iodide yielded the syn.-benzyl methyl 
stereoisomeride samen colourless needles or prisms 
' CH,Phs'Cc , sania 


m. p. 156—157°. These stereoisomerides were feebly acidic sub- 
stances. When fused, an equilibrium mixture was apparently pro- 
duced, a small quantity of the syn.-methyl compound being obtained 
by recrystallisation of the melt from the isomeride of higher m. p. 
In an endeavour to prepare methyl thiosemicarbazidodithio- 
carbonate, methyl dithiocarbazinate was converted into its dihydro- 
chloride, colourless prisms, m. p. 165—166° (decomp.), and in this 
form allowed to react with a solution of excess of potassium thio- 
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cyanate. The product, however, was 2-thiol-b-methylthiol-1 :3:4- 
N:C(SMe) : 
>S, needles or leaflets, m. p. 136°, which 


iodia | 
thiodiazole, N=C(SH) 
was doubtless formed by the immediate intramolecular condensa- 
tion of the ester primarily produced (compare Busch and Wolpert, 
A., 1901, i, 233). After the ordinary manner of a mercaptan, this 
compound was convertible by iodine into the corresponding disul- 
phide, CsH,N,S8,, yellow prisms, m. p. 77—78°; it also reacted in 
alkaline alcoholic solution with methyl iodide, yielding the corre- 
sponding dimethyl derivative as a fairly mobile oil, and with 
°. 9s —-N 
1: 3 : 4-thiodiazole, CS: °C,H,*NO,, pale llow 
S-CH,°C,H,-NO,, | yello 

leaflets or needles, m. p. 115—116°. The compound described by 
Ziegele (A., 1899, i, 825) as 2:5-dimethyldithiol-1 : 3 : 4-thiodiazole 
is in reality the monomethyl compound. 

Another attempt to prepare methyl thiosemicarbazidodithio- 
carbonate was made, starting with thiosemicarbazide itself. The 
reaction of this substance with carbon disulphide, potassium 
hydroxide, and methyl] iodide in dilute alcoholic solution gave rise 
to a dimethyl derivative, NH,*C(SMe):N-NH-C8,Me, colourless 
prisms, m. p. 101—102°, of thiosemicarbazidothiocarbonic acid ; 
this substance is unstable, and when heated in alcoholic or benzene 
solution readily undergoes conversion into 2-amino-5-methylthiol- 
_ N:0(SMe) 
1:3:4-thiodiazole, N:C(NH,) 
m. p. 177—178°; this behaves like a typical aromatic amine, yield- 
ing with nitrous acid a diazonium salt, which couples with 
B-naphthol giving B-naphthol-2-azo-5-methylthiol-1 :3 : 4-thiodiazole, 

N: 
OH:C,,H,*N, CS u (SMe)’ 

The dimethyl derivative of thiosemicarbazidodithiocarbonic acid 
can be still further methylated by treating with excess of methy] 
iodide in alkaline solution, the product being dimethyl dithio- 
carbonate S-methylthiosemicarbazone, NH,*C(SMe):N-N:C(SMe),, 
colourless prisms, m. p. 59—60° (hydrochloride); in a similar 
manner, the introduction of the pnitrobenzyl radicle gives rise to 
methyl p-nitrobenzyl dithiocarbonate S-methylthiosemicarbazone, 
NH,*C(SMe):N-N:C(SMe)-S-CH,°C,H,-NO,, yellow leaflets, m. p. 
95—96° ; hydrochloride and sulphate, crystalline, the latter having 
m. p. 177° (decomp.). 

Methyl dithiocarbazinate and phenylthiocarbimide interact in 
warm alcoholic solution, yielding methyl phenylthiosemicarbazido- 
dithiocarbonate, NHPh-CS-NH-NH:CS8,Me, leafy crystals, m. p. 
136—137° (decomp.). This substance readily decomposes when 
heated in alkaline or alcoholic solution or when maintained at 
140° for a short time, giving rise to hydrogen sulphide and anilino- 


==C(S 
5-methylthiol-1 : 3 : 4-thiodiazole, N C( Me) g (compare Busch 


N:C(NHPh) 
and Schmidt, A., 1913, i, 907). Quite similarly to the last com- 


>S, colourless needles or prisms, 


brownish-red needles, m. p. 167°. 
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pound, benzyl phenylthiosemicarbazidodithiocarbonate, 
NHPh-CS:NH:NH-CS8-CH,Ph, 
was obtainable from benzyl dithiocarbazinate and phenylthiocarb- 
imide; this substance forms quadratic leaflets, and at the m. p., 
132°, loses hydrogen sulphide with formation of 2-anilino-5-benzyl- 
thiol-1:3:4-thiodiazole, ¥-C(NHPh)— 
N-C(S-CH, Ph) 
Schmidt, Joc. cit.). When treated in alcoholic solution with 
potassium carbonate and benzyl! chloride, methyl phenylthiosemi- 
carbazidodithiocarbonate forms methyl mercaptan and the above- 
mentioned 2-anilino-5-benzylthiol-1 :3:4-thiodiazole, whereas benzyl 
phenylthiosemicarbazidodithiocarbonate and methyl iodide under 
similar conditions give rise to benzyl mercaptan and 2-anilino-5- 
methylthiol-1 :3:4-thiodiazole. These results are explicable by the 
formation of benzyl syn.-methyl dithiocarbonate phenylthiosemi- 


>S (compare Busch and 


carbazone NHPhCS-NE and its syn.-benzyl stereo- 
: SMe-C-S:CH,Ph’ ai a: 
isomeride NHPh-CS-NH- | tivel table int 
’ Ss s = 
CH,Ph-S-C-SMe’ respectively, as unstable inter 
mediate products in the two alkylation processes. D. ¥. T. 


Hydrazino-diacids. J. R. Bartey and L. A. MixesKa (J. Amer. 
Chem. Soc., 1916, 38, 1771—1784).—Hydrazinodiacetic acid was 
discovered by Curtius and Hussong (A., 1911, i, 401), and further 
investigated by Bailey and Read (A., 1914, i, 1056). The only 
other hydrazino-diacid hitherto recorded is hydrazinodimalonic acid 
(Prabhakar, Diss., 1912), but it is shown that the proofs advanced 
for the constitution of this substance are not valid. In the present 
paper an account is given of attempts to prepare other hydrazino- 
diacids. 

When hydrazinodiacetic acid (1 mol.), dissolved in 2V-potassium 
hydroxide (2 mols.), is shaken with a little less than the calcu- 
lated quantity of benzaldehyde and subsequently acidified with 
hydrochloric acid, henzylidenehydrazinodiacetic acid, 

CHPh:N-N(CH,°CO,H),, 
m. p. 123° (decomp.), is produced, which forms long, slender 
prisms. The potassium salt is simultaneously formed, and decom- 
poses at 210—215°; the sodium, lead, barium, and calcium salts 
were prepared. 

By the condensation of salicylaldehyde with dipotassium 
hydrazinodiacetate, potassium  o-hydroxybenzylidenehydrazino- 
diacetate is produced, which crystallises with 4H,O and decomposes 
at 212°. 

When a solution of potassium chloroacetate is boiled with 
alanine, and the product esterified by means of methyl alcohol and 
hydrogen chloride, and the solution evaporated, a residue is 
obtained which, when dissolved in water and treated with sodium 
nitrite, yields a nitrosoamine. On reducing the nitrosoamine in 
alcoholic solution with sodium amalgam, boiling the solution to 
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hydrolyse the ester of nitrosoiminoacetic—propionic acid, shaking the 
product with benzaldehyde and acidifying, the sodiwm salt of 
benzylidenehydrazinoacetic—propionic acid is produced, which 
decomposes at 330°. Salicylaldehyde yields the sodium salt of the 
corresponding salicylidene compound, m. p. 222°. When the ethyl 
ester of nitrosoiminoacetic—propionic acid is boiled with dilute 
hydrochloric acid, the hydrochloride of iminoacetic—promonic acid, 
CO,H-CH,*-NH-CHMe-CO,H,HCIl, m. p. 223° (decomp.), is 
obtained. 

Benzylidenehydrazinoacetic—isobutyric acid, 

CHPh:N-N(CH,°CO,H)-CMe,°CO,H, 

m. p. 202° (decomp.), forms short, slender needles; its potassiwm 
salt decomposes at 209°. The potassium salt of benzylidene- 
hydrazinodipropionic acid, m. p. 210° (decomp.), can be obtained 
either from hydrazinopropionic acid or from benzylidenehydrazino- 
propionic acid, or by the following method. An aqueous solution 
of bromopropionic acid is treated with hydrazine hydrate; 
potassium carbonate is added, and the solution boiled and after- 
wards shaken with benzaldehyde, and neutralised with hydrochloric 
acid. Benzylidenehydrazinopropionic acid is also produced in this 
reaction. 

When potassium benzylidenehydrazinodipropionate is suspended 
in water, treated with a little dilute hydrochloric acid, the benz- 
aldehyde removed by distillation, the solution evaporated to dry- 
ness, the residue left for twelve hours with a saturated alcoholic 
solution of hydrogen chloride, the alcohol evaporated, and the 
residue dissolved in water and treated with potassium cyanate, 
ethyl semicarbazinodipropionate, NH,*CO-NH:-N(CHMe:CO,Et)>. 
m. p. 159° (decomp.), is obtained, which forms beautiful crystals. 

By the action of potassium cyanate on a solution of benzylidene- 
hydrazinopropionic acid in glacial acetic acid, benzylideneamino- 
methylhydantoie acid, CHPh:N-N(CO-NH,)-CHMe:CO,H, m. p. 
180°, is produced, which forms diamond-shaped crystals, and is 
converted by dilute sulphuric acid into benzaldehyde and a crystal- 
line compound, probably 1-amino-5-methylhydantoin. E. G. 


Preparation of Acylsemicarbazides from Semicarbazones 
of a-Ketonic Acids. J. Boucautr (Compt. rend., 1916, 163, 
237—-239).—The semicarbazones of certain a-ketonic acids, when 
oxidised by iodine in the presence of sodium carbonate, give semi- 
carbazides of acids containing one carbon atom less than the 
ketonic acid. The action takes place in the cold, the semicarbazone 
being dissolved in a little water containing an excess of sodium 
carbonate, and a solution of iodine in potassium iodide added. 
The acylsemicarbazide is precipitated at once. Thus the semi- 
carbazone of phenylpyruvic acid gives phenylacetylsemicarbazide, 
CH,Ph-CO-NH:NH-CO-NH,, m. p. 156°; benzylpyruvie acid 
semicarbazone gives phenylpropionylsemicarbazide, m. p. 192°; 
phenylglyoxylic acid semicarbazone yields benzoylsemicarbazide, 
m. p. 240°; and trimethylpyruvic acid semicarbazone yields 
trimethylacetylsemicarbazide, m. p. 215°. The semicarbazone of 


ORGANIC CHEMISTRY. i. 765 


pyruvic acid under similar conditions gives iodoform. The semi- 
carbazides are alkaline in character and give crystalline hydro- 
chlorides. If the oxidation is carried out in a solution so dilute 
that the semicarbazide remains dissolved, the action does not stop 
at this point, but the ultimate product of the oxidation is the free 
acid, nitrogen being liberated. This second phase of the reaction 
is much slower than the first. W. G. 


Acylsemicarbazides. J. Bouwautr (Compt. rend., 1916, 163, 
305—307. Compare preceding abstract)—An account of the 
general properties of acylsemicarbazides. They have high melt- 
ing points. They are very sparingly soluble in cold water and 
slightly more soluble in hot water. They are insoluble in benzene, 
chloroform, and light petroleum, alcohol being the most convenient 
solvent for their purification. They yield crystalline, stable hydro- 
chlorides of the type COPh-NH:NH-CO-NH,,HCl, which are dis- 
sociated by water and can be titrated with dilute sodium 
hydroxide, using phenolphthaiein as an indicator. They are 
readily hydrolysed by boiling dilute acids or alkalis giving the 
acid and semicarbazide or its products of decomposition. 
Oxidising agents which attack and destroy the hydrazine group 
produce almost instantaneous hydrolysis of the acylsemi- 
carbazides. This is particularly the case with alkali hypo- 
bromites or hypoiodites. With acetic anhydride they do not yield 
an acetyl derivative, but undergo hydrolysis. W. G. 


Influence of Ethyl Alcohol and Glycerol on the Rate of 
Solution of Casein by Sodium Hydroxide. T. Braitsrorp 
Ropertson and K. Miyake (J. Biol. Chem., 1916, 26, 129—142. 
Compare A., 1910, i, 528; this vol., i, 681).—In the earlier com- 
munications it was shown that the rate of solution of casein 
in an alkaline solvent depends on the velocity with which the 
particles are penetrated and wetted by the solvent, and that 
the amount of casein dissolved (2) in a given time (¢) can be 
expressed by the formula z=kt™, where the product of the two 
constants, km, is called the “penetration coefficient.” The addi- 
tion of alcohol and glycerol to the alkali solution, by reducing the 
surface tension, should therefore reduce the rate of penetration, 
and consequently of solution. Experiments along the same lines 
have therefore been carried out on the influence of varying 
quantities of these substances on the solution of casein in 0°016N- 
sodium hydroxide, and the results support the above views. In 
the case of alcohol, however, there is a region in which the relation- 
ship between the coefficient of penetration and the concentration 
of alcohol is indefinite. This is between 4 and 8 molecular pro- 
portions of alcohol, and it is inferred that the discrepancy is due 
to the polymerisation of the casein molecules in this region. 


J. C. W. 


Conjugated Sulphuric Acid of Funis Mucin (Mucoitin-sul- 
phuric Acid). II. P. A. Levene and J. Lépez-Sudrez (J. Biol. 
Chem., 1916, 26, 373—378. Compare this vol., i, 681).—The con- 
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jugated sulphuric acid is obtained from umbilical cords by extrac- 
tion with dilute sodium hydroxide solution. It is isolated as the 
barium salt, but the analytical figures obtained from different 
specimens vary considerably, and differ from those required by the 
formula Cy,H4.0.gN.8,Ba,, owing probably to a partial decomposi- 
tion of the substance occurring during the process of purification. 
On hydrolysis, glucosamine hydrochloride was obtained and satis- 
factorily identified. H. W. B. 


The Weighting of Silk with Stannic Chloride. A Chemical 
Reaction. Fr. Ficnter and Emite Mutuer (Arch. Sci. phys. nat., 
1916, [iv], 42, 123—141).—The authors consider that the weight- 
ing of silk by steeping it in a solution of stannic chloride is due 
to a true chemical combination between the stannic chloride and 
the fibroin and its component amino-acids, followed by hydrolysis, 
during the washing process. Certain experimental results are 
given in support of this theory. 

When silk is steeped in benzene solutions of stannic chloride of 
varying strengths at the ordinary temperature and washed in 
benzene, the percentage increase in the weight of the silk, and the 
percentage of stannic oxide in it as found by ashing the silk, are 
constant and independent of the concentration of the original 
stannic chloride solution. Similar experiments performed with 
stannic bromide and iodide in xylene solution show that the per- 
centages of chloride, bromide, and iodide absorbed are in the pro- 
portion 11°64:1°49:0°70. 

The principal amino-acids in the fibroin of silk are glycine, 
alanine, and tyrosine, and it is found that when alanine (1 part) 
and stannic chloride (2 parts) are heated with benzene (2 parts) 
in a sealed tube at 140—150°, a definite compownd is obtained as 
a transparent, colourless, vitreous mass having the composition 
(CO,H-CHMe:NH,),,SnCl,. <A similar compound, 

(CyH,,0,N),,SnCl,, 
is obtained with tyrosine. Alanine with stannic bromide gives 
the compound, (CO,H-CHMe-NH,),,SnBr,, under similar condi- 
tions, but the action does not go so easily. These compounds are 
only obtained at high temperatures, and similarly fibroin shows an 
increase of 9°7% in one hour at. the ordinary temperature without 
any change in appearance, but at 140° it vitrifies and shows an 
increase of 34°5%. This reaction is not given by glycine or serine. 
The condensation compounds obtained are hygroscopic, and very 
soluble in water and alcohol. When dissolved in water and the 
solution slightly warmed, they undergo hydrolysis, and give a pre- 
cipitate of gelatinous stannic acid. By partial hydrolysis in 
alcohol (96%) from the alanine compound there has been isolated 
a basic compound, (CO,H-CHMe-NH,),;,8nCl,-OH. From glycine, 
by warming it with a solution of stannic chloride in its own weight 
of water and then adding alcohol, the basic compound, 
(CO,H-CH,*NH,),SnCl(OH)., 

has been obtained. In the industrial process for the weighting 
of silk the maximum of absorption of stannic chloride by the 
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fibroin is by no means reached; after the hydrolysis during the 
washing process, the stannic acid is precipitated in the silk and 
the fibroin is regenerated with its original properties and is capable 
of taking up more stannic chloride. 

In the latter part of the paper the authors discuss the action 
of phosphates in solution on gelatinous stannic acid, and show that 
the adsorption of sodium phosphate by the colloidal stannic acid 
does not change the ratio between acid and base. Further, the 
action is not chemical, but one of adsorption, the amount of 
sodium phosphate fixed varying with the strength of the solution. 
W. G. 


Dialysis of Trypsin and the Proteoclastic Action of the 
Protein Cleavage Products. Casimir Funk (J. Biol. Chem., 1916, 
26, 121—128).—Herzfeld (A., 1915, i, 469, 1019) has stated that 
the products of the action of trypsin on protein themselves possess 
proteoclastic power. The author finds, on the contrary, that 
trypsin, when subjected to dialysis in collodion bags, loses a large 
part of its amino-nitrogen, corresponding with the passage of amino- 
acids into the dialysate; but the dialysate does not possess proteo- 
clastic properties, whilst the residue still retains, though to a less 
degree, the power of hydrolysing proteins. Various amino-acids 
and peptides have been tested for proteoclastic properties, but in 
all cases with negative results. The author’s results do not there- 
fore support Herzfeld’s view that the action of trypsin is mainly 
due to the presence of amino-acids. H. W. B. 


Products of the Action of Certain Amylases on Soluble 
Starch, with Special Reference to the Formation of Dextrose. 
H. C. SHerman and P. W. Punnett (J. Amer. Chem. Soc., 1916, 
38, 1877—1885).—The evidence with regard to the formation of 
dextrose by the action of amylase is very conflicting, and the | 
question has therefore been reinvestigated. 

In the experiments described, pancreatic and malt amylases and 
the amylase of Aspergillus oryzae were allowed to act on soluble 
starch under comparable and carefully controlled conditions, and 
the digestion products were examined both qualitatively and 
quantitatively for dextrose. The results show that any of these 
amylases may produce some dextrose, but that, under the condi- 
tions usually obtaining in determinations of diastatic power, the 
yield of maltose predominates to such an extent as to justify the 
custom of calcu'ating the reducing powers of the digestion pro- 
ducts as if they were due to maltose alone. 


Experiments on Starch as Substrate for Enzyme Action. 
H. C. Swerman and J. C. Baxer (J. Amer. Chem. Soc., 1916, 38, 
1885—1904).—This investigation was undertaken with the object 
of preparing a substrate sufficiently homogeneous to yield trust- 
worthy results in determinations of amyloclastic action by Wohl- 
gemuth’s method. A study has also been made of the different 
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behaviour towards enzymes of the two chief constituents of starch, 
namely, B-amylose, the more soluble constituent, and a-amylose, the 
less soluble. 

By submitting thin starch paste containing a small quantity of 
sodium chloride to centrifugal force, it was separated into a heavier, 
viscous layer, containing a-amylose, and a lighter, limpid solution, 
containing f-amylose. 

Comparative experiments were made on the action of enzymes 
on a-amylose, B-amylose, autoclaved starch, and Lintner soluble 
starch. Pancreatic amylase produced reducing sugar from 
B-amylose more rapidly than from any of the other three substrates, 
and the initial speed of hydrolysis was better maintained. Purified 
malt amylase, in the earlier stages of its action, gave a larger yield 
of maltose from a- than from f-amylose, but as a final result the 
B-amylose showed the greater saccharogenic hydrolysis; autoclaved 
starch and Lintner soluble starch behaved similarly to the a-amy- 
lose. The amylase of Aspergillus oryzae digests Lintner soluble 
starch, autoclaved starch, and a-amylose at about equal rates, and 
B-amylose at a somewhat greater rate, but its action on B-amylose 
is not so well sustained as that of pancreatic or malt amylase. 

The three amylases catalyse the successive stages of the hydrolysis 
of B-amylose and its products at relatively different velocities. The 
time curve for pancreatic amylase is practically logarithmic until 
about three-fourths of the theoretical amount of maltose has been 
produced, but the action then proceeds more slowly. In comparison 
with this result, the catalytic effect of the amylase of Aspergillus 
oryzae is more pronounced in the earlier and less pronounced in 
the later stages, whilst the reverse is true of the malt amylase. 
In the digestion of a-amylose, all the amylases showed greater cata- 
lytic effect on the earlier than on the later stages of the digestion. 
Starch pastes made at 65—80°, autoclaved starch, and Lintner 
soluble starch all resemble the a-amylose rather than the B-amylose 
substrate in their behaviour towards each of the three amylases. 

The results of these experiments show that Lintner soluble starch 
is well adapted to its purpose as substrate for testing the activities 
of the different amylases, and that its use leads to conservative 
estimates of the diastatic powers of purified preparations. 

When tested on any of the four substrates used in this work, the 
three amylases show distinctly different ratios of amyloclastic to 
saccharogenic powers. E. G. 


Amylase of Aspergillus Oryzae [Takadiastase]. H. C. 
SuermMan and A. P. Tanspera (J. Amer, Chem. Soc., 1916, 38, 
1638—1645).—Taka-diastase exerts its maximum activity in a very 
slightly acid medium; sodium dihydrogen phosphate accelerates, 
whilst the alkaline trisodium phosphate retards the action. Neutral 
electrolytes, such as sodium and potassium chlorides, slightly 
increase the rate of action of the commercial taka-diastase. 

A comparatively pure form of taka-diastase can be prepared from 
the commercial article by extracting with water, precipitating with 
ammonium sulphate, dissolving the precipitate in water, dialysing, 
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and finally precipitating fractionally with alcohol. Such a prepara- 
tion has about thirty times the activity of the commercial article 
from which it is prepared, but it is not so active as purified pan- 
creatic diastase, although, otherwise, in its chemical properties it 
closely resembles it. It gives the typical protein reactions, and 
coagulates when heated in aqueous solution. It contains less nitro- 
gen than pancreatic diastase, but this may be due to the presence 
of non-nitrogenous material not removed by the process of purifica- 
tion adopted. H. W. B. 


Physiological Chemistry. 


The Respiratory Metabolism of Normal and Anzmic Subjects 
Performing Light Muscular Work. Suicesui Kaxeni (Biochem. 
Zeitsch., 1916, 76, 248—274).—The experiments were carried out 
on men and women in a Jacquet respiration chamber. The mean 
of the experiments on normal subjects at rest showed a production 
of carbon dioxide of 3°43 c.c. per kilo. of body weight per minute, 
and an oxygen consumption of 3°90 (respiratory quotient, 0°877). 
For anemic subjects, the corresponding numbers were 3°69 and 
419 c.c. (2 .Y=0°882). The two sets of figures do not differ very 
largely, especially as regards the respiratory quotients, There is, 
however, a distinct, although not very marked, difference in the 
respiratory quotients of normal and anemic individuals when 
the subjects are performing muscular work. The increased oxygen 
consumption of anemic subjects is, under these conditions, larger 
than that of normal persons. The author remarks, however, that 
he has not investigated a sufficient number of cases for any decisive 
statement on this point. 8. B. S. 


The Blood of Participatorsin an Army March with Accoutre- 
ments. I. The Changes and Excretion of Blood Pigment. 
Hemoglobinemia, Hematinemia, and Hemoglobiouria. Jou. 
Feiet, with A. V. Knack and H. Koopmann (Biochem. Zeitsch., 
1916, 76, 88—106).—The blood-sera were examined spectroscopi- 
cally by Schumm’s spectroscope, both before and after the march. 
As a result of over-exertion, both hemoglobinemia and hema- 
tineemia were observed, in some cases together, in other cases sepa- 
rately. Of the cases in which the sera contained hematin or 
hemoglobin, about 66% exhibited urines containing dissolved blood 
pigment without erythrocytes. In those cases where the sera con- 
tained both hematin and hemoglobin, about 80% exhibited dis- 
solved blood pigment in the urine, and the remainder both pigment 
and erythrocytes. Finally, in more than 70% of the cases when 
the sera were normal and the urine gave positive blood reactions, 
erythrocytes could be detected by microscopic examination. 

8. B. 8. 
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Enzymic Actions of Blood on Dextrose. IV. Enzymic 
Properties of the Blood of the Depancreatised Dog, before and 
after Circulation (with Dextrose) in the Intestine of the same 
Animal. Uco Lomproso (Atti R. Accad. Lincei, 1916, [v], 25, ii, 
83—87. Compare this vol., i, 612, 686).—The blood of the depan- 
creatised dog exhibits a synthesising action towards dextrose almost 
equal to that of normal blood, but the glycolytic power is more 
or less profoundly diminished, althouglt- not destroyed completely ; 
the greatest observed diminution of the glycolytic power does not 
correspond with the greatest lapse of time since depancreatisation. 
The consumption of dextrose dissolved in diabetic blood by the 
intestine of the same animal is markedly less than that occurring 
with a normal intestine in the same period of time; the least con- 
sumption of dextrose was observed with the intestine of the dog de- 
pancreatised for the longest time. The blood of the depancreatised 
dog, when circulated in the intestine of the same animal, exhibits 
the presence of a highly active glycolytic enzyme capable of 
destroying, during the first few hours in the thermostat, 10—50% 
of the dextrose remaining in the blood after circulation (compare 
Edelmann, A., 1912, ii, 572; Macleod and Pearce, A., 1913, i, 937; 
Macleod and Wedd, A., 1913, i, 1258). a: a 


Enzymic Actions of Blood on Dextrose. V. Glycolysis of Blood 
Circulated with Dextrose in the Liver,Spleen, Kidney, or Muscle. 
Uao Lomproso (Atti R. Accad. Lincei, 1916, [v], 25, ii, 115—120, 
Compare preceding abstract)—-When blood containing dextrose is 
circulated through the spleen, kidneys, or muscle, the dextrose 
undergoes more or less marked diminution in amount. When, 
however, the circulation takes place through the liver, the blood is 
afterwards richer in dextrose. The condensation of dextrose in 
the blood as a result of circulation in the above organs does not 
exceed that observed in normal blood. as Ee Fs 


Assumed Destruction of Trypsin by Pepsin and Acid. 
J. H. Lone and Mary Hutt (J. Amer. Chem. Soc., 1916, 38, 
1620—1638. Compare Long and Johnson, A., 1913, i, 919, 1118). 
—The destruction of trypsin by pepsin and acid is retarded or 
prevented by the addition of protein, which causes a reduction in 
the concentration of hydrogen ion in the mixture. A tablet con- 
taining active trypsin may therefore escape destruction in the 
stomach, and on passing into the duodenum assist to a certain 
extent the normal digestion of proteins. H. W. B. 


Chemical Nature of the Vitamines. II. Isomerism in 
Natural Antineuritic Substances. Rozserrt R. Wituiams and 
ATHERTON SEIDELL (J. Biol. Chem., 1916, 26, 431—456. Compare 
this vol., i, 697).—A substance, m. p. 345°, possessing antineuritic 
properties has been isolated from autolysed yeast. On purification 
by repeated crystallisation from hot water, it loses its antineuritic 
power, and changes its crystalline form. On analysis, the inactive 
material is found to be adenine. When adenine is fused by heat 
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or heated with absolute alcohol in a sealed tube at 180° for three 
hours, the antineuritic power is restored. The active substance 
gives a blue coloration with Folin’s phosphotungstic acid reagent 
and sodium carbonate, which is not given by the inactive substance. 
It is suggested that the active antineuritic substance is an isomeride 
of adenine. H. W. B. 


Effect of the Amino-acid' Content of the Diet on the Growth 
of Chickens. THomas B. Ossporne, Larayerre B. Menpet, Epona 
L. Ferry and Atrrep J. Wakeman (J. Biol. Chem., 1916, 26, 
293—-300).—The feeding experiments of Buckner, Nollau, and 
Kastle (this vol., i, 102) on chickens have been repeated, using 
corn gluten containing about 1% of lysine as the chief source of 
protein with and without the addition of cotton-seed flour and of 
lactalbumin containing 10% of lysine. During the test period of 
fifty-five days, the chicken on the corn-gluten diet increased in 
weight by 52 grams, whilst the chickens receiving the additional 
lysine-rich proteins put on 322 and 283 grams respectively. The 
results are strikingly illustrated by photographs of the chickens, 
and confirm the statements previously made regarding the unequal 
value of different proteins in the nutrition of growth. H. W. B. 


Relation of the Quality of Proteins to Milk Production. 
E. B. Hart, G. C. Humpurey, and A. A. Scuaat (J. Biol. Chem., 
1916, 26, 457471. Compare A., 1915, i, 742).—Using a basal 
ration consisting of corn stover, corn meal, silage, and starch, the 
authors have ascertained the efficiency for milk production of the 
common protein concentrates used in feeding milking animals. 
The total protein intake constituted about 10% of the dry matter 
of the food, and 50% of the total digestible protein was furnished 
by the added protein concentrate. The utilisation of the protein 
in the concentrates for milk production was calculated to be as 
follows: gluten feed, 45; oil meal, 61; distiller’s grains, 60; casein, 
59; and skim milk powder, 60. The quality of the protein in the 
food has therefore a distinct influence on the quality and quantity 
of the milk produced. 

The three cows used in the experiments each produced 40 to 
45 Ib. of milk daily containing 10 to 12% of total solids. Through- 
out the experiments, which extended for sixteen weeks, the 
analyses showed a negative nitrogen balance. Only during the 
period of skim milk powder feeding was one of the animals storing 
nitrogen. In spite of this long negative balance, milk secretion 
continued at the expense of catabolising tissue, although a slight 
diminution in the total yield and total solids of the milk was 
observed after about eight weeks. The animals lost about 70 to 
80 lb. in weight during the experiment, and at the close were 
distinctly emaciated and partly depleted of muscular tissue. 

H. W. B. 


Urea Formation in the Isolated?Liver of Warm-blooded 
Animals. Witnetm Loérrizr (Biochem. Zeitsch., 1916, 76, 55—75) 
—The perfusion with blood of the livers of dogs and rabbits which 
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have been removed from the animals after they have fasted for 
three days does not lead to an increase in urea. On the other 
hand, an appreciable amount of urea is formed during perfusion 
if the liver has been removed during the height of digestion. 
Addition of ammonium salts, or of glycine, alanine, leucine, 
aspartic acid, and serine, to the perfusing fluid causes considerable 
increase in the urea; no appreciable increase is produced, however, 
by tyrosine, cystine, or taurine. S. B. 8. 


Detection of Fermentation Enzymes in the Animal Body. 
Beto Ever and Hans Ever (Zeitsch. physiol. Chem., 1916, 97, 
311—313).—When pyruvic acid is incubated with ox liver, an 
evolution of carbon dioxide occurs which is not observed when the 
kidneys or pancreas is substituted for the liver. The authors 
suggest that (1) the liver contains a carboxylase, or (2) bacteria 
peculiar to the liver decompose the pyruvic acid. H. W. B. 


Creatine in Human Muscle. W. Denis (J. Biol. Chem., 1916, 
26, 379—386).—Human psoas muscle from normal adults contains 
from 360 to 421 mg. of creatine per 100 grams of muscle. 

Under pathological conditions it is found that when emaciation 
occurs during the course of the disease, the amount of creatine in 
the muscle examined after death is considerably reduced. When 
emaciation does not take place, the creatine content of the muscle 
remains about normal. 

The muscle from children contains much less creatine than that 
from adults. H. W. B. 


Detection of Selenium in Bones and Teeth. TH. Gassmann 
(Zeitsch. physiol. Chem., 1916, 97, 307—310).—The ash from 
bones or teeth is dissolved in aqua regia and the selenium pre- 
cipitated by hydrogen sulphide. The precipitate is dissolved in 
ammonia and a few drops of ammonium sulphide, and again pre- 
cipitated by warm hydrochloric acid. It is then oxidised to selenic 
acid by the action of nitric acid, and can be identified by crystal- 
line form, or by conversion into the brown selenious acid. 

Selenium appears to be a constant constituent of teeth and bones. 

H. W. B. 


The Formation of Glycine in the Animal Body. Gzore Haas 
(Biochem. Zeitsch., 1916, 76, 76-—87).—According to the views of 
Hofmeister as to the degradative oxidation of proteins in the 
animal body, aminomalonic acid is a possible intermediary pro- 
duct and a precursor of glycine. This acid was found to be very 
toxic to the organism, especially as regards the respiratory and 
vascular centres, and to be not readily combustible. No evidence 
could be discovered that it is a precursor of glycine, whether in 
experiments on the whole organism, or in the isolated liver, or 
with organ paste. No hippuric acid was found after administra- 
tion of benzoylaminomalonic acid. In liver-perfusion experiments 
with glutamic and aspartic acids, with the sodium hydrogen 


PHYSIOLOGICAL CHEMISTRY. i. 773 


sulphite compound of glyoxal in presence of ammonium acetate, 


negative results as regards glycine formation were also obtained. 
S. B. S. 


Distribution of Urea in the Blood and Tissues of certain 
Vertebrates with Special Reference to the Hen. Watrer G. 
Karr and Howarp B. Lewis (J. Amer. Chem. Soc., 1916, 38, 
1615—1620).—The authors have estimated the amount of urea in 
the blood and other tissues of the guinea-pig, rabbit, turtle, and 
hen by Marshall and Davis’s method (A., 1914, i, 901). The 
kidney in the cases of the guinea-pig and rabbit contains more urea 
than any other tissue, whilst in the hen and turtle all the tissues 
contain about the same percentage amount of urea, which is con- 
siderably lower than that found in the corresponding tissue of 
the guinea-pig or rabbit. 

When urea is injected into a hen, it is transferred to all tissues 
of the body. After the injection of alanine an increase in the 
urea content of the tissues does not occur, indicating that urea 
is not one of the intermediate stages in the metabolism of amino- 
acids in the hen. mB. WwW. &. 


Relative Excretion of Phenols by the Kidneys and by the 
Intestine. Orro Foun and W. Denis (J. Biol. Chem., 1916, 26, 
507—513).—The colorimetric method for the estimation of phenol 
in urine (Folin and Denis, A., 1915, ii, 802) has been applied to 
the estimation of phenol in feces. From the results of an examina- 
tion of the urinary and intestinal excretion of phenol in normal 
men, the authors draw the conclusion that, in the absence of 
diarrhea, laxatives, and enemata, a small fraction (from 7 to 
20%) of the phenols formed is eliminated by the intestine. The 


phenol in the feces is entirely in the free, unconjugated form. 
H. W. B. 


Aromatic Constituents of Urine. I. Non-phenolic Volatile 
Oils of Cow’s Urine. R. J. Anperson (J. Biol. Chem., 1916, 26, 
387—400).—The oil obtained from cow’s urine by distillation with 
sulphuric acid, which has been termed “Urogon” by Mooser (A., 
1909, ii, 1039), is separated by fractional distillation in a vacuum 
into two fractions, one of which is found to be identical with 
p-cresol (Mooser’s “ Urogol”’), whilst the other distils at 102°/ 
1 mm. and has the empirical formula C,,H,,O. The latter swb- 
stance, which is isomeric with camphor, reduces ammoniacal silver 
nitrate on heating, decolorises permanganate solution, and in 
chloroform solution absorbs bromine with liberation of hydrogen 
bromide. It does not react with phenylearbimide, pheny:- 
hydrazine, or sodium hydrogen sulphite, but a semicarbazone, 
C,>H,,-N-NH-CO-NH,, m. p. 165°, was obtained, in colourless plates, 
from dilute methyl alcohol. 

The oil obtained from cow’s urine in winter differs somewhat 
from that obtained in summer, probably owing to the different food 
consumed. Both contain a large proportion of p-cresol, but the 
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substance, C,)H,,0, could only be isolated in a pure condition from 
the summer urine. H. W. B. 


Aromatic Constituents of Urine. II. Non-phenolic Volatile 
Oils of Goat’s Urine. R. J. Anprrson (J. Biol. Chem., 1916, 26, 
401—408. Compare preceding abstract)—The oil contains prin- 
cipally pcresol mixed with a small percentage of the non-phenolic 
volatile oil, Cjj>H,,0, previously isolated from cow’s urine. 

H. W. B. 


Aromatic Constituents of Urine. III. Non-phenolic Volatile 
Oils of Horse’s and Human Urine. R. J. Anperson (J. Biol. 
Chem., 1916, 26, 409—415. Compare preceding abstract).—A 
non-phenolic volatile oil has been isolated from the urine of the 
horse and of man which closely resembles in properties the corre- 
sponding substance previously obtained from the urine of the 
cow and of the goat. The elementary composition, however, agrees 
more nearly with the formula C,H,,O instead of C,,H,,0. 

Of all the urines examined, that from human beings contains 
the smallest percentage of neutral oil. The “Urinod” of Dehn 
and Hartman (A., 1914, i, 1188) is shown to consist probably of a 
mixture of the above neutral oil and p-cresol, H. W. B. 


Creatine and Creatinine. V. Protein Feeding and Creatine 
Elimination in Pancreatic Diabetes. Wittiam C. Rose (J. Biol. 
Chem., 1916, 26, 331—338. Compare Benedict and Osterberg, 
A., 1914, i, 1025, and Wolf, A., 1912, ii, 270).—Since the inhibi- 
tion of the excretion of creatine which occurs in a fasting dog 
on feeding with protein (Wolf, Joc. cit.) may be due to the well- 
recognised inhibiting action of dextrose formed from the protein 
in the animal organism, the author has studied the effect of protein 
feeding on depancreatised dogs. In these circumstances, in which 
dextrose is incapable of preventing the elimination of creatine in 
the urine, protein feeding does not arrest the continued elimina- 
tion of urinary creatine, which is in harmony with the results of 
Benedict and Osterberg (/oc. cit.) obtained in the phloridzinised 
animal. The author still maintains, therefore, that the excretion 
of creatine is due to a disturbance of carbohydrate metabolism. 

H. W. B. 


Creatine and Creatinine. VI. Protein Feeding and Creatine 
Elimination in Fasting Man. Wutuiam C. Rosse, Frank W. 
Dimmitt, and Paut N. Cueatnam (J. Biol. Chem., 1916, 26, 
439—344. Compare preceding abstract)—After starvation for 
three or four days, the administration of protein food (eggs) 
rapidly causes the disappearance of creatine from the urine. This 
was not observed by Cathcart (A., 1909, ii, 1032), owing probably 
to the short duration of his fasts. H. W. B. 


Creatine and Creatinine. VII. Fate of Creatine and 
Creatinine when Administered to Man. Witwiam C. Rose and 
Frank W. Dimairr (7. Biol. Chem., 1916, 26, 345—-353).—The 
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ingestion of 20 grams of creatine leads, in man, to a distinct 
increase in the output of urinary creatinine, although by far the 
larger portion of the creatine reappears as such in the urine. 
Ingested creatinine passes unchanged through the body; a con- 
version of creatinine into creatine does not occur. H. W. B. 


Toxicity, Sensitising Power, and Spectroscopic Behaviour of 
the Natural Porphyrins. Degradation of Urinoporphyrin to 
Cotoporphyrin. Hans Fiscuer (Zeitsch. physiol. Chem., 1916, 97, 
109—127. Compare this vol., i, 575)—Urinoporphyrin is con- 
verted into cotoporphyrin by boiling the methyl ester in acetic 
acid solution with phosphorus and hydriodic acid. After removal 
of unchanged urinoporphyrin by precipitation with sodium 
hydroxide, the cotoporphyrin which has been produced is extracted 
with ether and identified by conversion into the crystalline 
methyl ester and complex copper salt (/oc. cit.). By means of 
this reaction four carboxyl radicles are removed from the urino- 
porphyrin molecule. 

Experiments with white mice show that for these animals coto- 
porphyrin is twice as toxic as urinoporphyrin when the mice are 
kept in the dark. When exposed to suniight the effects are 
reversed, and urinoporphyrin becomes almost as toxic as hemato- 
porphyrin. A striking symptom is the development of a strong 
red colour in the skin of the hairless portions of the animal—in 
the tail, nose, and especially the cartilages of the ears. 

Measurements of the absorption bands in the spectra of the 
naturally occurring porphyrins are appended. H. W. B. 


Porphyrins in Pathological Urine and Feces. Hans FiscHer 
(Zeitsch. physiol. Chem., 1916, 97, 148—170. Compare this vol., 
i, 575).—Cotoporphyrin is present in small amounts in company 
with urinoporphyrin in pathological urine, and can be separated 
from the mixed esters by hydrolysis and subsequent extraction 
with ether, in which urinoporphyrin is almost insoluble. Neither 
porphyrin can be detected in the serum of the blood. 

The zine salt of trimethylurinoporphyrin, CyHy,0,,N,Zn, crystal- 
lises from a mixture of trimethylurinoporphyrin and zinc acetate 
in glacial acetic acid solution. Its alcoholic solution possesses ap 
intense red fluorescence, and spectroscopic examination shows two 
absorption bands. The corresponding zine salt of trimethylcoto- 
porphyrin, CygHyO,N,Zn, has similar properties. 

By treatment with sodium amalgam, both urinoporphyrin and 
cotoporphyrin are converted into leuco-compounds, which, how- 
ever, have not been isolated. On shaking with air, the colouring 
matters are re-formed. H. W. B. 


Heematin as a Pathological Constituent of Blood. O. Scuumm 
(Zeitsch. physiol. Chem., 1916, 97, 32—52. Compare A., 1913, ii, 
892).—A large number of samples of pathological blood have been 
examined for the presence of hematin by the method previously 
described (/oc. cit.). Positive results were obtained in cases where 
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an abnormal destruction of red blood corpuscles occurred, such as 
pernicious anemia, malaria, eclampsia, acute toxic conditions 
occasioned by certain organic and inorganic poisons, etc. The 


hematin was sometimes accompanied by methemoglobin or bili- 
rubin. H. W. B. 


New Type of Glycosuria. GlJucosomethylpentosuria. As. 
ZuaTaRoFF (Zeitsch. physiol. Chem., 1916, 97, 28—31).—A case 
of severe diabetes mellitus is reported in which the urinary 
dextrose was apparently accompanied by rhamnose. The rhamn- 
osazone was separated from glucosazone by extraction with warm 
water, and after recrystallisation from acetone gave, on elementary 
analyses, the required figures, and m. p. 187°. The osazone was 
decomposed by formaldehyde, and the free sugar, after crystal- 
lising from water, had m. p. 122° and [a], +850. The amount 


of rhamnose in the urine was estimated to be about 2%. 
H. W. B. 


Lipoids (“Fat”) of the Blood in Diabetes. W. R. Broor, 
E. P. Jostrn and A. A. Hornor (J. Biol. Chem., 1916, 26, 
417—430).—In severe diabetes the quantity of lipoids in the blood 
is markedly increased, amounting to 100% or more of the normal 
value. In spite of the high values, the relations between the 
various lipoids are practically normal, indicating that fat meta- 
bolism is also essentially normal (compare Bloor, this vol., i, 450). 
The increase in the lipoids in diabetes is confined to the plasma, 
the composition of the corpuscles remaining as in health. Since 
the cholesterol in the plasma of diabetics runs parallel to the other 
lipoids, the estimation of cholesterol in plasma is sufficient to 
afford valuable information regarding the lipoid content of the 
blood in diabetes. 

Lipemia was only present in two out of the forty cases 
investigated. H. W. B. 


Fate of Ingested Starch in Phloridzin Diabetes. Frank A. 
Csonxa (J. Biol. Chem., 1916, 26, 327—-329).—Starch given to 
phloridzinised dogs either in the form of wheat flour or of oat- 


meal is quantitatively eliminated as dextrose in the urine. 
H. W. B. 


Effects of Temperature and Fever on the Synthesis of 
Conjugated Sulphuric and Glycuronic Acids in the Organism. 
Hirzv Iro (7. Biol. Chem., 1916, 26, 301—318).—When abnormal 
temperatures are induced in rabbits by chilling in water, warm- 
ing in hot air, or creating fever by pus injections, the amount of 
conjugated sulphuric or glycuronic acid formed after the adminis- 
tration of phenol or chloral hydrate is less than is formed under 
normal conditions. The more abnormal the condition, the more 
the cormjugating function is prevented. H. W. B. 


Accumulation of Uric Acid in the Tissues During Suppres- 
sion of Urine. H. Ginzon Wes (J. Biol. Chem., 1916, 26, 
319—326).—In a case of anuria in which almost complete sup- 
pression of urine occurred for nine days, the following amounts of 
uric acid were isolated in a pure state after death from the tissues: 
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intestine, 6 mg.; blood, 2°5 mg.; liver, 1 mg. per 100 grams of 
moist tissue. Tissues from persons dying from various causes were 
found to be practically free from uric acid. Failure of the excre- 
tory function of the kidney leads, therefore, to accumulation of 
uric acid in the tissues. H. W. B. 


Biology of Aromatic Arsenic Compounds. Ernst SiEBURG 
(Zeitsch. physiol. Chem., 1916, 97, 53—108).—After repeated 
intravenous injections of salvarsan into a syphilitic patient, the 
following substances are found in the urine: p-aminophenol, 
o-acetylaminophenyl hydrogen sulphate, oxycarbanil, on amzno- 
hydroxy phenylarsinic acid, CSH,0,N As, and a hydroxy phenylarsinic 
acid, C,H-O,As, besides inorganic arsenates and arsenites. The new 
phenylarsinic acids are obtained by extracting the urine with ethyl 
acetate, and subsequently treating the extract with water and 
concentrating to a small bulk in an atmosphere of carbon dioxide. 
The aminohydroxy-compound crystallises in needles, and on the 
addition of alcohol to the mother liquor, small, white needles of 
the hydroxyphenylarsinic acid are obtained. Salvarsan is there- 
fore broken down in the system in the following way: 
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Apparently o-aminophenol is to a comparatively small extent 

converted into the isomeric, highly toxic para-compound, whilst 
the remainder is conjugated either with sulphuric acid with the 
introduction of an acetyl group, or with carbamide with subsequent 
elimination of two ammonia radicles (compare Sandmeyer, A., 1887, 
135). 
The behaviour of parsenobenzoic acid in the animal organism 
has been ascertained by repeated subcutaneous injections of the 
substance into a calf, and subsequent examination of the urine. 
The chief excretory product is p-carboryphenylarsinic acid, 
C,H,0,As, which is obtained, by extraction of the concentrated 
urine. with alcohol, in the form of small, colourless needles which 
do not have any melting point. The silver salt, C;H,O,AsAg,, 
was also prepared. From the mother liquor, crystals of hippuro- 
arsinic acid were isolated, the amino-acid constituent of which was 
recognised by means of its 8-naphthalenesulphonic derivative. The 
metabolism of p-arsenobenzoic acid can therefore be represented 
thus: 


1 AsO,H, AsO,H. 
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The injection of p-arsenobenzoic acid appears to derange normal 
metabolism, because during the treatment large quantities of 
benzoic and glycuronic acids are eliminated in the urine. Arsenic 
and arsenious oxides are also found in the urine. 

In confirmation of the above results, it is found that the sub- 
cutaneous injection of 3-aminoarsenobenzoic acid is followed by 
the elimination of 3-acetylamino-p-benzarsinic acid (3-acetylamino- 
4-carboxryphenylarsinic acid), white needles, which decompose 
above 250° without melting. In all cases, therefore, a cleavage of 
the toxophoric -As= As: linking in ‘arseno’ compounds occurs in 
the living organism, whereby not only is the toxicity reduced, but 
transformation takes place into compounds which are more soluble 
in water and less easily soluble in other media. The characteristic 
effects of salvarsan are due to the small proportion of the sub- 
stance which escapes oxidation to the arsinic acids, and to the 
subsequent liberation of the arsenic and arsenious oxides. 

H. W. B. 


The Parenteral Injection of Sucrose, and the Supposed 
Formation of Invertin. G. O. Forxmar (Biochem. Zeitsch., 1916, 
76, 1—54).—By subcutaneous, intravenous, or permanent intra- 
venous injection (by the method of Henriques) of sucrose, a part 
of the sugar is retained in the organism in the case of most of the 
animals investigated (goats, dogs, rabbits) which in certain cases 
can amount to 60% of the amount injected. In other animals 
(sheep, pigs) the whole of the injected sugar appears in the urine. 
When very large amounts of sugar are injected, the kidneys appear 
to be injured, and this accounts for the large retention. No 
adaptation as regards capacity for retention of sugar parenterally 
administered can be brought about by the addition of large 
amounts of sugar to the daily diet. In no case did the blood of 
any animal to which the sucrose had been given parenterally 
contain invertin. S. B. 


The Pharmacological Action of Hypophysin. Herrmann 
Fiiuner (Biochem. Zeitsch., 1916, 76, 232—247).—In the prepara- 
tion described by the author of hypophysin from pituitary 
extract there is no great loss of the substances of the 
glands which exert an effect on the blood-pressure and uterus. 
A comparison of the action of hypophysin with that of pilocarpine 
and the esters of choline shows very marked differences of action. 
One of the most striking is that the action of hypophysin is not 
antagonised by atropine, whereas quite small doses suffice to 
antagonise the action of the other substances. These reasons are 
sufficient to render improbable the assumption that has been made 
that. the active substances of the pituitary body are esters of 
choline. S. B. S. 


General Conceptions of Intoxication. Martin Jacosy 
(Biochem. Zeitsch., 1916, 76, 275—296).—The urease ferment is 
rendered inactive by the minutest amounts of mercuric chloride, 


PHYSIOLOGICAL CHEMISTRY. i. 779 


to which, whatever the quantity, no accelerative action can be 
ascribed. The ferment inactivated by the mercury salt can be re- 
activated by potassium cyanide. A relatively large amount of this 
salt is necessary to diminish the activity of the urease, but medium 
quantities cause a distinct, but not very large increase in its 
activity. Nickel oxide (insoluble in water) inactivates an aqueous 
solution of the ferment; after separation from the nickel oxide it 
can be reactivated by potassium cyanide. Ferment rendered 
inactive by mercuric chloride cannot be reactivated by glycine, 
whereas if rendered inactive by nickel oxide it can be reactivated 
by small quantities of this substance. The scission of urea by 
bacteria is inhibited both by mercuric chloride and potassium 
cyanide, neither substance exerting a stimulating action in very 
small concentrations. Bacteria the ureaclastic activity of which 
has been destroyed by the mercury salt are not rendered reactive 
in this respect. by potassium cyanide. The doses of nickel oxide, 
mercuric chloride, and potassium cyanide which stop the ureaclastic 
action do not kill the bacteria. Bacteria which act on urea do not 
act on methylurea, thiourea, or acetamide. The author distinguishes 
between two types of toxic action ; substances exerting the one type 
of action kill the ferment, whereas those belonging to the other 
only inhibit the fermentative action. S. B. 8. 


[fhe Amount of} Morphine in the Various Organs after 
Injection into Cats and Rabbite. A. W. Hompercer and J. C. 
Muncu (/. Amer. Chem. Soc., 1916, 38, 1873—1876).—An account 
is given of experiments carried out on cats and rabbits, poisoned 
by the hypodermic injection of morphine into the mesenteric 
circulation, to ascertain the amount of alkaloid in the different 
organs after death, the amount of alkaloid which could be 
recovered, and the extent to which the results of extraction are 
affected by cavity and arteriai injection of formaldehyde as an 
embalming fluid. 

It was found that if the analysis is commenced very soon after 
the death of the animal, 97°5% of the morphine injected can be 
extracted by Autenrieth’s modification of the Stas-Otto process. 
The presence of formaldehyde has no appreciable effect on the 
results. 

In the case of cats, the morphine was found in largest quantity 
in the urine, whilst the organs, arranged in order of morphine con- 
tent, were liver, kidneys, spleen, and stomach. In the case of 
rabbits the order was kidneys, liver, urine, spleen, and stomach. 

The percentages of morphine recoverable from the corpse decrease 
with time; thus, in the case of the cat, 72°5% was obtained one 
month after death and 68°5% three months after death. The loss 
of morphine from the corpse proceeds in two stages, with an inter- 
vening period during which the morphine content is fairly 
constant. The loss during the first stage is due to the decomposi- 
tion of the free alkaloid present, and the loss during the second 
stage to decomposition of the morphine, which has combined with 
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some cell constituent, and thus escaped the preliminary decomposi- 
tion. The secondary decomposition is greatly retarded by the 
presence of formaldehyde. E. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Biochemistry of Micro-organisme. X. Formation and 
Fermentation of Formic Acid by Bacterium Coli. Harrwic 
Franzen and Heinrich KaAnLenBerG (Zeitsch. physiol. Chem., 
1916, 97, 314—324).—When B. coli from various sources are placed 
in suitable circumstances, the rate of production and subsequent 
fermentation of formic acid is the same in each case. H. W. B. 


Action of Phosphates on Alcoholic Fermentation at Different 
Concentrations of Hydroxyl Ions. H. Evter and T. THon 
(Zeitsch. physiol. Chem., 1916, 97, 269—278).—If a fermenting 
mixture of yeast and dextrose is maintained just alkaline to phenol- 
phthalein by the repeated introduction of small quantities of 
sodium hydroxide, the addition of phosphate, instead of accelerating 
the rate of fermentation, diminishes it in proportion to the amount 
added. The same phenomenon occurs when a dry yeast prepara- 
tion is employed. H. W. B 


The Total Destruction of Pentoses During Alcoholic Fermen- 
tation. H. Pettrr (Compt. rend., 1916, 163, 274—276).—TIf a 
mixture of 200 grams of beetroot molasses and 1-—-2 grams of 
arabinose or xylose in 1 litre of water is fermented by 5—10 
grams of top or bottom yeast at 28—32°, after two to two and 
a-half days, when all action has ceased, it is found that 10—20% 
of the pentose has disappeared. If, instead of using only one lot 
of yeast, a fresh amount of 5 grams is added each day, it is found 
that the whole of the pentose has disappeared. By increasing 
the amount of yeast added at the first to such an extent that 
fermentation is complete at the end of twenty-four hours, none of 
the pentose is decomposed, but during a further lapse of time the 
pentose slowly disappears. With cane-sugar molasses the fermenta- 
tion must be carried out in such a way as to be complete at the 
end of six to twelve hours, or there may be loss of any pentose 
present. By this method the author has proved the presence of 
a reducing sugar, probably glutose, present in cane-sugar molasses 
which is not acted on by yeast, whatever be the amount used or 
the duration of its action. W. G. 


Chemical Composition and Formation of Enzymes. XII. Hans 
Evuter and Ertx Léwennamm (Zeitsch. physiol. Chem., 1916, 97, 
279—290).—The fermentation of pyruvic acid by yeast is acceler- 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 781 


ated in the presence of antiseptics, such as toluene and chloro- 
form, provided the yeast is fresh. When the yeast is dried, it 
still ferments pyruvic acid, but the addition of toluene or chloro- 
form does not increase, and sometimes inhibits, the rate of 
fermentation. Drying the yeast greatly diminishes its fermenting 
power over dextrose, but not over pyruvic acid. 

The invertase content of yeast is increased as much by previous 
fermentation with pyruvic acid as by treatment with sucrose or 
mannose (compare Euler and Cramér, A., 1914, i, 364). 

H. W. B. 


The Antagonistic Action of Salts in Plante. J. G. Mascu- 
Haupt (Chem. Zentr., 1916, i, 1079; from Verslag. Landbouwkund. 
onderzoek. Rijkslandbouwproefstat., 1916, 19, 60 pp.).—In these 
experiments natural conditions were attained by growing the 
plants (maize) in earth contained in pots with perforated bottoms 
through which the roots passed into the prepared solutions below. 
Under these conditions solutions of the chlorides of sodium, 
potassium, and magnesium, and magnesium sulphate, above certain 
concentrations, were strongly poisonous, calcium chloride to a much 
less extent. Even with concentrations of 3/25M the toxic action 
of sodium and potassium chlorides was removed by the addition of 
only 10 c.c. of calcium chloride solution (3/25M/) to 1138 c.c. of 
their solutions; the magnesium solutions required considerably 
more. The antagonism found by Osterhout between sodium and 
potassium chlorides, and between sodium chloride and magnesium 
sulphate was not confirmed with certainty, and in any case it is 
very small compared with that of calcium chloride. The calcium 
salts have a special function which can be undertaken by no other 
salt. The work of other investigators on this point, in particular 
that of Loew and Hansteen, is discussed. The contradictions there 
found may be explained on the ground that these authors drew 
their conclusions from quite different plant types, and it is not 
permissible to generalise on results obtained from one species, any 
more than to assume any parallelism in the antagonistic salt action 
in plants and animals. A feature common to all antagonistic 
action, however, is that it is a colloidal reaction, and the calcium 
ion undoubtedly has a special function in this respect, both in the 
animal and vegetable kingdoms. In practical agricultural investi- 
gations, when the plants are growing in the natural soil, great 
difficulties, underestimated by Loew and his collaborators, are 
experienced, particularly since sufficient knowledge is lacking of 
the way in which the roots exert their functions. G. F. M. 


Osmotic Pressure in Plants. VI. Composition of the Sap 
in the Conducting Tracts of Trees at Different Levels and at 
Different Seasons of the Year. Henry H. Dixon and W. R. G. 
Arxins (Sci. Proc. Roy. Dublin Soc., 1916, [ii], 15, 51—62).— 
During the late autumn and winter the osmotic pressure of the 
wood sap of deciduous trees is small and approximately constant 
throughout ; the pressure is, however, slightly greater in the stems, 
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roots, and upper portions than in the intervening portions. During 
the early spring, the sap obtains large amounts of sugars from the 
storage cells of the wood parenchyma, and the osmotic pressure 
shows a marked increase from root to summit, especially in the 
upper regions. In the late spring, the concentration of sugars is 
still considerable, being about half the earlier value, whilst the 
electrolytes are in much greater concentration than in the early 
spring. 
oe a deal of sucrose was found in Acer macrophyllum, whilst 
reducing sugars occur only in traces in the wood sap. Both reduc- 
ing sugars ard sucrose (the latter usually predominating) were 
found in the other trees examined. During the vernal mobilisation 
of reserves, the reducing sugars consist of hexoses and maltose; at 
other times maltose is absent. 

In evergreens and sub-evergreens the gradients of osmotic pres- 
sure from root to summit are less regular than in deciduous trees. 


N. H. J. M. 


Rédle of Glucosides in Plants. A. Goris (Chem. Zentr., 1916, i, 
850; from Bull. Sci. Pharmacol., 1915, 22, 99—110).—The author 
considers that the glucosides may be regarded as a form of mobi- 
lisation of the waste products of the plant metabolism. The 
phenolic residues which are harmful to the plant are rendered 
soluble by combination with the dextrose, and are transferred 
osmotically to the peripheral portions of the cortex. In the 


second place, the glucosides on decomposition yield sugars for food 
materials, whilst the liberated phenol component may be oxidised 
and furnishes the phlobaphen and the various autumnal colouring 
matters of the leaves. The function of the glucosides as food- 
stuffs for the plant is reduced, therefore, to a utilisation of the 
carbohydrate portion of the molecule, and is always of minor 
importance. G. F. M. 


Role of Glucosides in Plants. J. Vintitesco (Chem. Zentr., 
1916, i, 851; from Bul. Soc. Stiinte Bucuresci, 1915, 17, 128—138). 
—A criticism of the work of Goris (preceding abstract). Investi- 
gations of the deposition of glucosides in plants, and of the arti- 
ficial feeding of moulds with glucosidal solutions do not admit of 
conclusions being drawn as to the functions of glucosides. More- 
over, the changes in the glucosidal content indicated by Bourque- 
lot’s biochemical method, and particularly the decrease, in the 
course of vegetation, and during the drying of plants, point to an 
opposite conclusion to that of Goris, namely, that the glucosides 
are substances which are utilisable to a certain extent, or at certain 
times, by the plants which produce them. G. F. M. 


Chemistry and Physiology of the Leaves of the Betel-Vine 
(Piper Betle) and of the Commercial Bleaching of Betel-Vine 
Leaves. II. Harotp H. Mann and V. G. Parwarpuan (Mem. 
Dept. Agric. India, Chem. Ser., 1916, 4, 281—322).—Analyses of 
the leaves were made at different dates and at different times on 
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the same day. The essential oil of the leaves, and the bleaching 
process were also investigated. 

The value of the leaves seems to depend chiefly on the amount 
and character of the essential oil, which consists of a mixture of 
phenols and terpene-like compounds. As regards phenols, eugenol 
is the most prominent in Indian oils; betel-phenol is present in 
small amounts, whilst chavicol was not found. The best leaves 
are those which contain the greatest proportion of phenols. 

Bleaching should be carried out in the dark, and preferably at a 
temperature of 29—33°. N. H. J. M. 


Composition of the Fruit of Cicer Arietinum, L. As. 
ZuatarorF (Zeitsch. Nahr. Genussm., 1916, 31, 180—183).—The 
dry substance of the fruit of Cicer arietinum, L. (chick pea), con- 
tained: Fat. 6°30; starch, 50°32; crude fibre, 3°62; ash, 2°87; total 
nitrogen, 3°34; protein nitrogen, 2°11; nuclein nitrogen, 0°10; 
ammonia nitrogen, 0°10; amide nitrogen, 0°01; amino-acid nitro- 
gen, 0°12; total phosphoric acid, 0°998; lecithin phosphoric acid, 
0°142; protein phosphoric acid, 0°486; inorganic phosphoric acid, 
0°118%; organic, soluble phosphoric acid, 0°244%. Oxalic acid 
(0°007%) ; citric acid, betaine, and choline (0°02%); adenine, inosi- 
tol, and an isomeride of phytosterol were also present. The latter, 
slanutosterol, was present in the fat to the extent of 0°3%; its 
acetate had m. p. 128°. W. P. S. 


Lichens and their Characteristic Constituents. XIV. Use 
of Lichens as Provisions and Fodder. O. Hesse (J. pr. Chem., 
1916, [ii], 98, 254—-270).—The author calls attention to the fact 
that in various parts of the world certain lichens have long been 
used as articles of food for man and beast. 

Equal weights of potatoes and Iceland moss (Cetraria islandica) 
or reindeer moss (Cladonia alpestris) have been separately sub- 
mitted to the same hydrolytic treatment with 6 or 8% sulphuric 
acid and the resulting sugars estimated. The lichens yield about 
three times as much sugar (chiefly dextrose from C. islandica and 
d-galactose from C. alpestris) as the potato. 

Directions are given as to the collection of the lichens and the 
treatment necessary to render them fit for human consumption. 


C. S. 


Notes on Plant Chemistry. P. Q. Kraan (Chem. News, 1916, 
114, 74—75).—Analyses, organic and mineral, of (1) Parmelia 
sazatilis, (2) Primula vulgaris, (3) Rumex sanguineus, and (4) Nar- 
cissus pseudonarcissus. The total ash amounted to: (1) 5°4%; 
(2) 14°9%, and (3) 11°7%. The following analyses of the ashes are 


CaO. : ; 7 Cl —s SiO. 
2-8 ‘ ‘ . sean 5-5 
12-2 : . . 17-2 6-3 
17-5 . : . 5-4 7-3 
10-1 . . . 9-8 3-3 
The ash of daffodil leaves contains considerable amounts of man- 
ganese. N. H. J. M. 
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Barium in Tobacco and other Plants. Bonnisert Artis and 
Harotp L. Maxweti (Chem. News, 1916, 114, 62—63).—Estima- 
tions of barium in tobacco from Cuba, Sumatra, and from different 
parts of the United States, and in a number of mature and imma- 
ture leaves from shrubs and trees. 

In tobacco leaves the barium sulphate varied from 0°0132 to 
0°0980%, and in the stems from 0°0280 to 0°504%. 

The smallest amounts of barium in mature leaves were found in 
wild olive (BaSO,=0°0048%) and the highest in walnut leaves 
(0°0752%). Immature leaves contained from 0°0071% (sumac) to 
0°0941% (wild grape). The soil on which the trees or shrubs were 
grown gave 0°1312% of barium sulphate. N. H. J. M. 


Fruit of Vaccinum Corymbosum [Huckelberry]. Cuar.es H. 
Harris and Wittarp D. Turams (Chem. News, 1916, 114, 73).— 
The dried fruit contained 0°7% of nitrogen, 41°46% of laevulose, 
tartaric acid, and a trace of citric acid. The ash contained K,O, 
5°65; Na,O, 2°26; CaO, 18°11; MgO, 11°48; Al,O,, 17°39; Fe,O,, 
10°50; MnO, 0°35; P,O;, 14°36; SO,, 10°94; and SiO,, 6°33%. 

N. H. J. M. 

Soil Colloids. I. Flocculation of Soil Colloid Solutions. 
M. I. Wotxorr (Soil. Sci., 1916, 1, 585—601).—The flocculating 
effect of the same electrolyte varies with different soil solutions, 
depending largely on the chemical composition of the soils. For the 
flocculation of a more concentrated soil, a greater amount of elec- 
trolyte is required than in the case of less concentrated solutions. 

In soil colloidal solutions the flocculation reaction follows the law 
of mass action. N. H. J. M. 


Oxidation of Sulphur in Soils as a Means of Increasing 
the Availability of Mineral Phosphates. Jacos G. Lipman, 
Harry C. McLean, and H. Cray Lint (Soil Sci., 1916, 1, 533—539). 
—Sulphofication experiments in which weekly (later fortnightly) 
estimations of acidity and of soluble phosphoric acid were made in 
soils alone, in soils+sulphur, in soils+rock phosphate, and in 
soils+sulphur and rock phosphate. The soils employed were pure 
sea sand, a red silt loam, and a medium loam. 

The results show that considerable amounts of sulphuric acid are 
formed from the sulphur and that the acid acts on insoluble phos- 
phates with production of phosphoric acid available to crops. The 
character of the soil plays an important part in stimulating or 
retarding sulphofication. The best results were obtained in the 
red silt loam which, at the end of fifteen weeks, contained nearly 
2 grams of citrate soluble and nearly 1 gram of water-soluble phos- 
phoric acid, when 5 grams of sulphur and 15 grams of rock phos- 
phate were added. In sand the amounts of soluble phosphoric acid 


produced were about one-fifth of the amounts in the red soil. 
N. H. J. M. 


i, 785 


Organic Chemistry. 


Action of Aluminium Chloride on Petroleum. Aimé Picrer 
and (Mme.) I. Lerozynsxa (Bull. Soc. chim., 1916, [iv], 19, 
326—334).—Following the work of Aschan (compare A., 1902, i, 
749) on the action of aluminium chloride on aliphatic hydrocarbons, 
the authors have examined its effect on the fractions (b. p. above 
140°) from petroleum from different sources. The anhydrous 
aluminium chloride was added to the petroleum, in which it dis- 
solved, and the liquid, which turned brown, was then distilled, 
fractions being collected over the following ranges of temperature: 
40—140°, 140—180°, 180—-360°, residue. The first fraction, b. p. 
40—140°, and the solid residue were particularly studied, the 
former being compared with “natural benzine” as regards its 
physical properties and its chemical constitution. A careful 
examination of this fraction showed that it consisted of about 
35% of hydrocarbons, C,Hon,., and 65% of cyclic hydrocarbons, 
C,H,, and C,H,,. The solid residue had the composition C,H, 
and closely resembled natural asphalt in its properties. 

The most satisfactory amount of aluminium chloride to add is 
10% of the weight of petroleum used. Of other chlorides tried, 
only ferrous and ferric chlorides could be used in place of the 
aluminium chloride, and these required a higher temperature. 

W. G. 


Recracking of a Cracked Oil Produced from Petroleum. 
Gustav Ectorr and Tuomas J. Twomey (J. Physical Chem., 1916, 
20, 597—-620).—-In the cracking of petroleum, either for gasolene 
or aromatic substances, a quantity of the cracked oil is recovered 
in the condensers. This oil is distilled up to a temperature of 
170° when gasolene, or aromatic hydrocarbons, benzene, toluene, 
and xylene are obtained. The present paper deals with the treat- 
ment of the residue left after this distillation. A number of com- 
parative experiments have been carried out in which petroleum 
and the residue obtained from it, as described above, have been 
cracked at various temperatures and pressures. It is shown that 
under identical conditions the cracked oil does not decompose to 
the same extent as the paraffin oil, and that the cracked oil is not 
so well adapted as the petroleum for either gasolene or aromatic 
hydrocarbon production. It is also shown that whenever crack- 
ing takes place to a lower boiling hydrocarbon from a cracked oil, 
this may be attributed to a large extent to the unchanged petroleum 
in the cracked oil, and not to its aromatic constituents. There is 
a limit to the number of times which an oil can be recracked, 
because the tendency of the reaction is to form aromatic com- 
pounds which decompose into neither gasolene nor members of the 
benzene series to an appreciable extent, but tend toward the ulti- 
mate products, carbon and hydrogen. J. F. 8. 
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The Time Factor in the Formation of Aromatic Hydro- 
carbons from a Paraffin Base Oil. G. Eatorr and T. J. Twomey 
(J. Soc. Chem. Ind., 1916, 35, 1004; from Met. Chem. Lng., 1916, 
15, 245—250).—The effect of the time factor or rate of oil flow 
has been studied in connexion with the formation of benzene, 
toluene, and xylene from a paraffin base oil. The oil was cracked 
at a constant temperature of 700° and at 68 kilos. pressure, the 
rates of flow being 54, 71, 104, 136, and 163 litres per hour re- 
spectively. As the time factor increased, that is, with a 
diminished rate of oil flow, the percentage of recovered oil de- 
‘creased from 65°5 to 17°5, and the D5 of the oil increased from 
0°879 to 0°978, the effects being similar to those produced by 
increasing the temperature of cracking. The maximum quantity 
of benzene in the recovered oil, namely, 26°3%, was obtained at the 
rate of 54 litres per hour, the formation of benzene increasing with 
decrease in the rate of flow of oil. The maximum percentages of 
toluene (13°8) and xylene (5°9) were both obtained at the rate of 
71 litres per hour. Toluene and xylene showed an increase and 
then a decrease, whilst benzene increased continuously with the time 
factor. On the basis of oil used, the maximum proportion of 
benzene (6°6%) was obtained at 54 litres per hour, of toluene 
(4°1%) at 71 and 104 litres per hour, and of xylene (2°4%) at 104 
litres per hour. The percentage of recovered oil distilling up to 
170° increased with increase of the time factor to a maximum of 
44°7% and then decreased, and the sp. gr. of the distillate in- 
creased to 0°875. The recovered oil obtained at the rate of 54 
litres per hour yielded practically pure benzene, toluene, and 
xylene when fractionally distilled. No regularity was apparent in 
the distillation fractions above 170°, with the exception that the 
formation of tar or pitch decreased with increase in the rate of 
oil flow. Under the conditions of the experiments, a maximum 
yield of 57 litres of benzene, toluene, and xylene was obtained 
from 454 litres of oil used at the rate of 71 litres per hour at 
700° and a pressure of 68 kilos. H. W. 


A Highly Unsaturated Hydrocarbon in Shark Liver Oil. 
Mitsumaru Tsvusimoro (J. Ind. Eng. Chem., 1916, 8, 889—896).— 
The liver oils obtained from two Japanese sharks, Squalus 
mitsukurii and Deania eglantina, contain 90°17% and 72°88% of 
unsaponifiable substances, respectively, of which 89°62% or 71°64% 
consists of a hydrocarbon, squalene, the remainder being cholesterol. 
This hydrocarbon has the formula C,H»; b. p. 262—264°/10 mm. ; 
solidifying point, —75°; Dj 0°8587; nz 1:4965; iodine number, 
38812; it possesses drying properties similar to those of the 
vegetable drying oils. W. P. S$. 


Preparation of Aluminium Alkyloxides. FAarswerkE vor. 
Meister, Lucius, & Brinine (D.R.-P., 293613. Addition to 
D.R.-P., 286596; from J. Soc. Chem. Ind., 1916, 35, 1083).—The 
higher homologues of ethyl alcohol are caused to react with metallic 
aluminium in presence of a very small quantity of a mercuric salt. 
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The reaction may be started with a portion of the aluminium and 
the remainder added at intervals. The aluminium alkyloxides are 
soluble in the alcohols from which they are derived, and may be 
isolated in the pure state by crystallisation or by distilling off the 
alcohol. H. W. 


Complex Borates. Apotr Grin and H. Nossowirscu (Monatsh, 
1916, 37, 409—423).—The increased rotatory power of solutions 
of the polyhydric alcohols in presence of boric acid, and the increase 
in the degree of ionisation of the acid, are usually attributed to 
the formation of complex compounds containing the alcohol and 
the acid. 

Such compounds containing mannitol, dulcitol, and sorbitol, and 
lithium or sodium metaborate, have been obtained in the free con- 
dition. The method employed consists in adding gradually the 
calculated quantity of the alkali carbonate to a concentrated solu- 
tion containing boric acid and a large excess of the polyhydric 
alcohol. The separation of the complex compound is facilitated 
by the addition of ethyl or methyl alcohol. 

The substances obtained in this way are dimannitol-lithiwm 
metaborate, LiBO,,2C,H,,0,,2H,O ; trimannitol-lithium metaborate, 
LiBO,,3C,H,,0,,2H,O ; trimannitol-sodium metaborate, 

NaBO,,3C,H,,0,,5H,0 ; 

tridulcitol-sodium metaborate, NaBO,,3C,H,,0,,5H,O; trisorbitol- 
lithium metaborate, LiBO,,3C,H,,0,,2H,O. The ratio between the 
alcohol and the borate molecules is obviously independent of the 
nature of the metal and the constitution of the alcohol, but the 
proportion of water seems to be determined by the alkali metal. 
Attempts to isolate corresponding potassium compounds were un- 
successful, and a negative result was also obtained in the case of 
boric acid. 

Although there can be little doubt that such compounds are 
present in solution, there is a considerable difference between solu- 
tions of the free acid and the alkali salts according to measure- 
ments of the rotatory power. 

The rotatory power of solutions containing a fixed quantity of 
mannitol was found to be only slightly altered when the ratio of 
boric acid to mannitol was made equal to 1:1, 1:2, 1:3. 

In similar experiments with sodium metaborate, the rotation 
was found to increase rapidly with the quantity of borate present. 
This would seem to indicate that one compound only is formed by 
the free acid, whilst the alkali borates give rise to three complex 
compounds. H. M. D. 


Diary] Derivatives of Sorbitol and Dulcitol. C. Paat [with 
Cart Kister and Cart Rorn] (Ber., 1916, 49, 1583—1597. 
Compare A., 1906, i, 400, 802; 1912, i, 31).—Soime other aa-diaryl 
derivatives of dulcitol and sorbitol have been obtained and the 
acylation, anhydride formation, and oxidation of aa-diphenyl- 
dulcitol (formerly designated aa-diphenylgalactohexitol) are 
described. 


t12 
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Pure tetra-acetyl-d-gluconolactone, |a]j +94°28°, has been 
obtained from a specimen of d-gluconic acid purified through the 
calcium salt, Ci,H.0,,Ca,H,O. This lactone reacts with mag- 
nesium p-tolyl bromide to form aa-di-p-tolylsorbitol, which crystal- 
lises in bundles of needles, m. p. 169°5—170°, |a]> + 97°19, and with 
magnesium benzyl chloride to give aadibenzylsorbitol, which 
separates in optically inactive, pointed prisms, m. p. 146—147°. 

A pure specimen of tetra-acetylgalactonolactone, [a]; — 8°5°, was 
also prepared through calcium d-galactonate. The aa-dipheny/- 
dulcitol which this lactone yields has [a]?? + 72°9° in water, + 56°23° 
in alcohol (/oc. cit.), and +76°4° in ethyl acetate, and forms a 
Bydcl-penta-acetate, needles, m. p. 151°, [al +14°6°, and a 
dibenzoate, m. p. 172—173°, |a]} +64°7°. On oxidation with 
permanganate, it yields benzophenone and other substances which 
have not been identified, and on warming with dilute acids it 
forms an internal anhydride, apparently a 3:4-dihydroxy-2:2- 
diphenyl-5-aB-dihydroxyethyltetrahydrofuran (annexed formula), 

which crystallises from water in large, 


0 transparent tablets with 4H,O, m. p. 
| H OH,| H 75—92°, [a]? —108°6°, or from 
CPh,-C——-C—C—C:CH,-OH alcohol, after drying at 105°, as a 

OH H H OH white crust, m. p. 108—111°, 


[a]y —82°1°. 

aa-Di-p-tolyldulcitol, needles, m. p. 194—196°, |alj’ +49°45° 
(alcohol), +59°68° (30% acetic acid), +68°44° (90% acetic acid), 
+58°76° (glacial acetic acid), and aa-dibenzyldulcitol, nodules of 
needles, m. p. 182—184°, [a]5’ + 1°46° (alcohol), are prepared from 
the same lactone by the action of the appropriate Grignard agent. 

A table is given which summarises the values of [a], for 
dextrose, d-galactose, and J/-arabinose, and their corresponding 
alcohol-acids, lactones, acetyl-lactones, aa-diphenyl-, -di-p-tolyl-, 
and -dibenzyl alcohols, and anhydro-compounds of the aa-diphenyl 
alcohols, and the influences of various groupings are briefly 
discussed. é. Ce W. 


Amidic Hydrolysis of Fats. E. pu’ Conno and R. B1azzo (Rend. 
Accad. Sci. Fis. Mat. Napoli, 1915, [iii], 21, 322—327).—Various 
vegetable drying, semi-drying, and non-drying oils, animal oils, and 
solid fats have been hydrolysed by heating with an equal weight 
of aniline in a sealed tube in a Carius oven at 230° for five hours. 
The anilides thus obtained melt to dark red liquids, and solidify 
at temperatures varying from 24°7° to 38°3° for those from the 
oils, and from 55° to 60° for those from the solid fats. Hydro- 
lysis never proceeds to completion under these conditions, but the 
identity of the acids obtained by hydrolysis of the anilides with 
those given by hydrolysis of the original fats shows that the con- 
stituent acids of a fat are represented in the anilides integrally 
and in their original proportions. Thus, amidic hydrolysis may be 
utilised for the identification of the constituent acids of different 


fats, and possibly also for the determination of such constituents. 
T. H. P. 
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Hydroxy-acids: Transformation of Erucic Acid iato Hydr- 
oxybehenic Acid. Ap. Grin and Jos. Janko (Chem. Zentr., 1916, 
i, 1139—1140; from Chem. Umschau Fett Harz-Ind., 1916, 28, 
15—20. Compare Shukov and Schestakov, A., 1908, i, 755).—The 
preparation of erucic acid from the fatty acids of rape oil by means 
of the lead salt does not give good results, fractionation of the 
methyl esters of these acids being far more successful. 

Treatment of erucic acid with sulphuric acid appears to yield 
an ester of hydroxybehenic acid with erucic acid, a molecule of 
sulphuric acid being added and then liberated: C,,H,,CO,H + 
SO,H: O- Cy, Ayo" ‘CO, H=H. 90, +C,, Hy," Co: O- C., Hy" co, H (I); this 
esterification proceeds to completion when 2 mols. of sulphuric acid 
are taken per 1 mol. of erucic acid. Whether lactones are formed 
during the reaction is uncertain. Hydrolysis of the above ester 
yields hydrorybehenic acid, CH,*[CH, ts C.H,(OH)-[CH,],,"CO.H, 
which forms white crystals, m. p. 89—90 

When hydroxybehenic acid is distilled at 7 mm. pressure, water 
is lost and erucic acid formed, together apparently with a less 
fusible isomeric acid. If hydroxybehenic acid is heated until the 
loss in weight corresponds with 1H,O, a viscous oil is obtained 
which yields hydroxybehenic acid when hydrolysed with alcoholic 
potassium hydroxide, and appears to be an anhydride of the type 
of the estolides, C,H ,(OH):CO-|O-C,,H,,,°CO),°O'C,H,,°CO,H 
(compare Griin and Wetterkamp, Zeitsch. Farbenind., 1909, 8, 
279). By the action of sulphuric acid on hydroxybehenic acid, 
half of the latter is converted into the unsaturated erucic or 
isoerucic acid, the remainder yielding the ester (I); no beheno- 
lactone could be found. 

The following derivatives of hydroxybehenic acid were prepared : 
Sodium and potassium salts; ethyl ester, m. p. 49°5°; methyl ester, 
microscopic crystals, m. p. 53°. The acetyl derivative of the methyl 
ester, C,,;H (OAc)*CO,Me, loses acetic acid quantitatively when 
distilled in a vacuum (2 mm.), yielding the compound 


C,,H,,"CO,Me; hydrolysis of this ester gives isoerucic acid, m. p. 
54—56°. T. H. P. 


Suberogenic Acids. F. Scurti and G. Tommasi (Gazzetta, 1916, 
46, ii, 159—168).—The suberogenic acids, which have been 
described under the names phellonic acid (see von Schmidt, A., 
1904, i, 501), suberinic acid, and phloionic acid, are shown to be 
oxidation products of fatty acids, from which they are evidently 
formed by enzymic oxidation. Phellonic acid is a-hydroxybehenic 
acid, suberinic acid is ricinoleic acid, and phloionic acid.a saturated, 
tricarboxylic, aliphatic acid containing 25 atoms of carbon in the 
molecule. On the basis of these results, cork must be regarded as 
formed by the intimate linking of a cellulosic substance, of hemi- 


cellulosic derivatives, and of oxidation products of fatty acids. 
ae ae Ee 


Ethylenethioglycoilic [Etbylenedithiolacetic] Acid and its 
Oxidation Products. Axe Tisrre (Ber., 1916, 49, 2024—2029. 
Compare A., 1914, i, 384).—-An account of the ability of ethylene- 
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dithiolacetic acid to form metallic complexes has already been 
given. Some typical salts, esters, etc., are now described. 

The value X,, is about 0° 043, but rises with increasing dilution. 
The sodium salt, C,H, (S*CH,CO,Na),, and the sodium hydrogen 
salt, are very soluble; the potassium salt forms rhombic tablets 
and the potassium hydrogen salt forms thin leaflets; the calcium 
salt crystallises in small prisms with 1H,O. The methyl ester has 
b. p. 190°/11 mm., D® 1-2332, n,, 1°524; the ethyl ester has b. p. 
195°/11 mm., D®% 1: 1609, », 1°510. The ‘amide is a granular mass, 
m. p. 175°5°; ‘the p-tolujdide has m. p. 204—205° (compare Beckurts 
and Frerichs, A., 1906, i, 652). 

Oxidation with bromine water yields ethylenedisulphoryacetic 
acid, C,H,(SO-CH,°CO,H).,2H,O, small prisms, m. p. 138—139° 
(anhydrous), whilst permanganate oxidises the acid to ethylene- 
disulphonylacetice acid, C,H,(SO,*CH,*CO,H)., which crystallises in 
thin leaflets, m. p. 195—196°, and forms a sparingly soluble barium 
salt and an ethyl ester, in small, white needles, m. p. 80—81°. 

J.C. W. 


Some Complex Compounds of Ethylenethioglycollic {Ethyl- 
enedithiolacetic] Acid. Axe Tipere (Ber., 1916, 49, 2029—2039. 
Compare A., 1914, i, 384).—Some more complex compounds have 
been obtained by the interaction of certain metallic salts and 
ethylenedithiolacetic acid or its esters. 

The methyl ester of dichloroethylenedithiolacetatoplato-acid, 
C,H,(S-CH,*CO,Me),,PtCl,, is a yellowish-brown powder, m. p. 
188°5°, and the ethyl ester forms microscopic, yellow needles, m. p. 
153°5°. They are obtained by the interaction of the esters and 
potassium platinochloride. 

Cupric chloride gives rise to dichloroethylenedithiolacetatocupro- 
acid, C,H,(S*CH,°CO,H).,CuCl,, a pale green, somewhat hygro- 
scopic mass, and its methyl ester, dark green crystals, and also to 
the methyl ester of dichlorobis-ethylenedithiolacetatocupro-acid, 
[C.H,(S*CH,*CO,Me),],,CuCl,, brownish-green crystals. The copper 
salt of ethylenedithiolacetic acid crystallises with 1H,O in very 
slender needles. 

The silver salt, C,H,(S*CH,°CO,Ag),, is a yellow, insoluble 
powder which dissolves in an excess of the corresponding sodium 
salt, and from this solution sulphuric acid precipitates bis-ethylene- 
dithiolacetatoargenta-acid, {C,H,(S-CH,*CO,).],H,;Ag, in small, 
colourless prisms. The sodiwm salt of this, 

[C,H,(S-CH,-CO,),],Na,Ag,10H.O, 
crystallises in large, stable tablets, and the silver is attracted to 
the anode on electrolysis. 

Bis-ethylenedithiolacetatocupra-acid (ibid.) may be obtained by 
the interaction of cuprous chloride (1 mol.) and ethylenedithiol- 
acetic acid (2 mols.) in methyl alcohol. The corresponding sodium 
salt, [C,H,(S*CH,*CO,).|,Na,Cu,10H,O, is formed in colourless 
scales by neutralising the complex acid or by dissolving cuprous 
iodide in a solution of sodium ethylenedithiolacetate. Under other 
conditions, the cuprous haloids have dissolved in methyl- or ethyl- 
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alcoholic solutions of the acid to yield the following esters: methyl 

ester of dichloroethylenedithiolacetatocupra-acid, 
C,H,(S-CH,*CO,Me),,Cu,Cl,, 

colourless crystals, m. p. 146—147°, ethyl ester, m. p. 112—114°; 

methyl ester of dibromoethylenedithiolacetatocupra-acid, m,. p. 

176—177°, ethyl ester, microscopic prisms, m. p. 135—136°; methyl 

ester of iodoethylenedithiolacetatocupra-acid, 

C,H,(S-CH,*CO,Me),,Cul, 
m. p. 75—78° (viscous) and again at 127—128° (mobile), ethyl 
ester, m. p. 66—69° (viscous), 111—112° (mobile). J. C. W. 


Preparation of Acetaldehyde from Acetylene. FarBwerKe 
vorm. Meister, Lucius, & Brinine (D.R.-P., 293070. Addition 
to D.R.-P., 292818; from J. Soc. Chem. Ind., 1916, 35, 1082).— 
Metallic mercury in the presence of dilute acid is used instead of 
the mercuric salt specified in the chief patents (A., 1915, i, 1050). 

H. W. 


The Formation of Methylglyoxal and Formaldehyde in 
Glycolysis. B.J. Ssortema and (Mixez.) A. J. H. Kam (Ree. trav. 
chim., 1916, 36, 180—193).—To confirm the opinion of Windaus 
and Knoop (compare A., 1905, i, 381) as to the intermediate forma- 
tion of methylglyoxal in the formation of methylglyoxaline from 
dextrose and ammoniacal zine oxide, and the opinion of Neuberg 
(compare A., 1915, i, 939) as to the behaviour of dihydroxyacetone 
in alkali solution, the authors have prepared these compounds and 
examined their behaviour under similar condjtions. When 
ammoniacal zine oxide is added to an aqueous solution of methyl- 
glyoxal and formaldehyde, there is an immediate precipitation of 
the zinc compound of methylglyoxaline (compare Windaus and 
Knoop, Joc. cit.). Dihydroxyacetone, on the other hand, under 
similar conditions, only very slowly yields this zinc compound, the 
action not being much more rapid if formaldehyde is also present. 
The reaction is slow in this case, owing to the slow intermediate 
formation of methylglyoxal. 

A preliminary examination of the behaviour of dihydroxyacetone 
and methylglyoxal respectively towards hydrazine hydrate in 
alcoholic solution gave results which were opposed to Neuberg’s 
views. W. G. 


Action of Hydrogen Sulphide on Dextrose. WILHELM 
Scunerper (Ber., 1916, 49, 1638—1643).—When a pyridine solu- 
tion of dextrose is saturated with hydrogen sulphide, left for some 
days, and then evaporated under reduced pressure, care being 
taken all the while to exclude air (a device is-described), a syrup 
is left which contains thio-derivatives of dextrose. On adding «@ 
pyridine solution of silver nitrate, treated with dry ammonia until 
a precipitate begins to be formed, and then diluting the whole 
with alcohol, a mixture of silver salts is obtained which closely 
resembles the silver salt of thioglucose obtained from thicurethane 
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glucosides and sinigrin (A., 1914, i, 669, 977). The mixture appar- 
ently consists of the salt A and the salt B in the proportion 2:1. 
| 0 | 
OH-CH,°CH(OH):CH-CH(OH)-CH(OH)-CH'SAg 
(A.) 


S 
OH-CH,*CH(OH)-CH-CH(OH):CH(OH)-CH-SAg 
(B.) 
J.C. W. 


The Rotatory Powers of the a- and f-Alkyl-d-glucosides and 
Alkyl.d-galactosides. Em. Bourquetor (Compt. rend., 1916, 163, 
374—-377).—An examination of the specific rotatory powers of the 
a- and f-alkyl glucosides and galactosides obtained by biochemical 
synthesis shows that the B-glucosides and f-galactosides are all 
levorotatory, the difference between the value for the A-glucoside 
and f-galactoside of the same alcohol being of the order of 32°. 
Similarly, the a-glucosides and a-galactosides are all dextrorotatory, 
the difference again between corresponding members being about 
35°. Differences of the same order and in the same direction are 
to be noted between B-dextrose and B-galactose and a-dextrose and 
a-galactose respectively. W. G. 


Ethylthioglucoside. Witnetm ScHNeIperR and JoHANNA Sepp 
(Ber., 1916, 49, 2054—2057).—When sugars are condensed with 
mercaptans under the influence of hydrochloric acid, they usually 
form mercaptals, and these may be reconverted into the sugars 
and metallic mercaptides by the action of salts of the heavy metals 
(Fischer, 1894). If, however, the mercaptals are treated with only 
one molecular proportion of the metallic salt, only one mercaptan 
residue is displaced. Thus, dextrose ethyl mercaptal and mercuric 
chloride react to form ethylthioglucoside, according to the equation 
OH-CH,: Sagas Sete age + HgCl,=C,H,,0,"SEt + SEt-HgCl + 
HCl. This crystallises in silky needles, m. p. 153°, [a]? +120°8°, 
tastes bitter, does not reduce Fehling’s solution, is stable towards 
alkalis, but hydrolysed by acids, and forms a tetra-acetate in stout, 
prismatic needles, m. p. 63°, [a]) +155°2°. J.C. W. 


Ethylaminochromi-compounds. II. Chloropentaethyl- 
aminochromic Salts. Hs. Manpat (Ber., 1916, 49, 1307—1323. . 
Compare this vol., i, 202).—In the earlier, preliminary note it was 
stated that chloropentaethylaminochromic chloride gives charac- 
teristic precipitates with several reagents. A fuller account of the 
chloride and of these other salts is now given. 

Chloropentaethylaminochromic bromide, [CrCl(NH,Et);|Bro, is 
obtained from a solution of the chloride on the addition of hydro- 
bromic acid or potassium bromide, in broad, red tablets or leaflets ; 
the iodide forms small leaflets; the platinichloride, XPtCl,,2H,O, 
separates in silky, yellowish-brown, microscopic, stellar aggregates ; 
the platinibromide is orange-yellow; the auwrichloride, X(AuCl,),, 
crystallises in yellow, microscopic needles; the mercurichloride, 
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XHgCl,, forms red tablets or prisms; the mercuribromide separates 
in stellar masses of doubly refractive needles; two mercuri-iodides 
are described; XHglI, is red and X,Hg;I,) yellowish-brown; the 
stibichloride, XSbCl;, forms a mass of small red needles; the 
bismuthichloride, X,BiCl,, forms carmine-red, microscopic crystals. 

The nitrate, X(NQOg3)s, is prepared by converting the chloride into 
the carbonate by means of silver carbonate, and adding concen- 
trated nitric acid to the solution of this; it crystallises in red, 
doubly refractive needles. The hydrogen sulphate, 

X(HSO,),,2H,O, 

is prepared by the action of concentrated sulphuric acid on the 
chloride ; it crystallises in long needles or prisms from water, and 
in anhydrous needles from alcohol; the crystals exhibit in a 
striking manner a feature common to all these salts, namely, that 
of spinning around irregularly as they dissolve. The neutral 
sulphate, XSO,, is obtained by the action of silver sulphate on the 
chloride, but is so soluble that it is difficult to purify. 

The dithionate, XS,O,, crystallises in various combinations of 
octahedra with hexahedra; the pentasulphide forms doubly re- 
fractive, microscopic double pyramids; the dichromate separates 
in golden-yellow, glistening, thin tablets; the tetrathiocyanodi- 
amminochromiate, X{[Cr(NH3).(SCN),]., crystallises in microscopic, 
double pyramids; the chromicyanide, X|CrC,Ng],, forms glisten- 
ing, red leaflets; the cobalticyanide, X|CoC,N,},, is red; the 
hydrogen ferricyanide, XH¥FeC,N,, yellowish-brown. 

J.C. W. 


Preparation of Alkylamines. Huco Krause (Chem. Zeit., 
1916, 40, 810)—The industrial reduction of nitrobenzene to 
aniline by means of iron and hydrochloric acid is carried out with 
only one-fortieth of the amount of acid necessary to convert the 
iron into ferrous chloride and leave the base free; the solution 
remains acid throughout, the aniline only partly decomposing the 
ferrous chloride, giving aniline hydrochloride, which has an acid 
reaction. Methylamine and ethylamine are, however, strong bases 
which form neutra! hydrochlorides and decompose ferrous chloride 
with precipitation of ferrous hydroxide. It seemed, therefore, 
improbable that the reduction of nitromethane or nitroethane 
would take place to any great extent in presence of as little as 
one-fortieth of the proportion of acid corresponding with the 
equation R-NO, + 3Fe + 7HCl=NH,R,HCl1 + 3FeCl,+-2H,O. Under 
these conditions, however, it is found that at a gentle heat (50—60°) 
the acid reaction of the mixture gives way to increasing alkalinity, 
the ammoniacal odour of the amine increasing in intensity at the 
same time; when filtered from the iron oxides, the liquid is almost 
entirely free from iron. 

The theory suggested to explain the formation of aniline assumes 
that the nitrobenzene is reduced by ferrous chloride with the help 
of water, an iron oxychloride being formed which undergoes 
regeneration to ferrous chloride by the action of metallic iron. 


t i* 
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This theory can scarcely hold for the reduction of the nitro- 
paraffins, since there can be no ferrous chloride in solution after 
the latter has become alkaline. Presumably the iron acts directly on 
the amine hydrochloride first formed as on ammonium chloride, the 
changes occurring being expressible by the equations 2(NH,R,HCl) + 
Fe = 2NH,R + FeCl, + H, and 2NH,R + FeCl, + 2H,O = 
2(NH,R,HCl) + Fe(OH). ; “thus, the hydrogen and the ferrous 
hydroxide may be regarded as the true reducing agents. This 
view is in agreement with the observation that nitro-paraffins are 
not reduced by iron and water alone, whereas reduction occurs on 
addition of a little of the amine hydrochloride. 

In practice, when a high yield of the alkylamine is desired, 
sufficient acid should be present to keep the liquid acid, since the 
reduction proceeds slowly in the alkaline solution. An almost 
quantitative yield of methylamine is obtained when 1 mol. of 
nitromethane and 1°5 mols. of hydrochloric acid are heated at 70° 
for an hour; with nitroethane under similar conditions, rather 
longer is required. as 0, ?. 


isoPropylamine. 8S. Gasriet (Ber., 1916, 49, 2120—2123).— 
Not many substitution products of isopropylamine are known as 
yet, but a hydroxy- and a bromo-compound have now been 
obtained. 

8-Oximinopropy] alcohol is reduced by means of sodium amalgam 
to isopropylamine and also to hydroxyisopropylamine, 

OH-CH,°CHMe-NH,, 
which forms a hydrochloride, hygroscopic leaflets, m. p. 86—87°5°, 
a platinichloride, brownish-yellow, hexagonal leaflets, m. p. 
198—199°, and a phenylthiocarbamide, 
NHPh-CS-NH-CHMe:-CH,-OH, 
transparent, short, stout prisms or rhombohedra, m. p. 141—142°. 
The latter condenses to form 2-anilino-4- methyl-4 : 5-dihydrothiazole, 


H 
bs 7 mie ‘NHPh, in flat needles, m. p. 91°, when heated with 


fuming te acid at 100°. 

Hydroxyisopropylamine is converted into bromoisopropylamine 
by heating it with fuming hydrobromic acid. This base is 
characterised by a picrate, CH,Br-CHMe-NH,,C,H,O,N,, which 
forms yellow, rhombic plates, m. p. 145—146°. J.C. W. 


[Aryl Esters of Tetra-alkyldiaminoisopropyl Alcohol.| L. 
Tuorp (U.S. Pat., 1193634; from J. Soc. Chem. Ind., 1916, 35, 
979).—The mono-salts of esters of ay-tetra- -alkyldiaminoisopropyl 
alcohol behave as local anesthetics, in particular the monohydro- 
chloride of ay- -tetraethyldiaminoisopropyl benzoate, colourless 
crystals, m. p. 130°. When heated with hydrochloric acid or 
sodium hydroxide, it yields benzoic acid and ay-tetraethyldiamino- 
diisopropyl alcohol; with potassium carbonate solution, it gives 
the oily ay- tetraethyldiaminoisopropyl benzoate. H. W. 


ORGANIC CHEMISTRY. i. 795 


[Hydrochlorides of y-Dialkylaminopropyl Alcohol.] E. A. 
Witpman and L. Torr (U.S: Pats., (A) 1193649, (B) 1193650, 
(C) 1193651; from J. Soc. Chem. Ind., 1916, 35, 979).—(A). The 
salts of the aryl esters of y-dialkylaminopropyl alcohols possess 
anesthetic action, but only slight toxicity compared with cocaine. 
y-Diethylaminopropyl cinnamate hydrochloride, white needles, m. p. 
137°, is prepared by mixing equivalent quantities of y-diethyl- 
aminopropyl! alcohol, dissolved in an inert solvent, such as benzene, 
ether, or acetone, and cinnamoy] chloride, and filtering the pre- 
cipitate produced. The free base is a colourless oil, which is hydro- 
lysed by hydrochloric acid or sodium hydroxide, yielding cinnamic 
acid and y-diethylaminopropy]l alcohol. 

(B). y-Diethylaminopropyl anisate hydrochloride forms white 
crystals, m. p. 129°. The free base is a colourless oil. 

(C). y-Diethylaminopropyl p-toluate hydrochloride is a white, 
crystalline substance ; the free base is a colourless oil. H. W. 


Chemical Compound of Hexamethylenetetramine and 
Calcium Chloride and Process Relating to Same. E. Samson 
(U.S. Pat., 1193474; from J. Soc. Chem. Ind., 1916, 35, 979).— 
Calcium chloride and hexamethylenetetramine are dissolved 
separately in alcohol; the solutions are mixed and allowed to 
crystallise. The product is a stable combination of the two sub- 
stances and is free from water of crystallisation. H. W. 


Synthesis of Optically Active Diaminoglycerol [@y-Diamino- 
propyl Alcohol]. Emit ABpERHALDEN and Econ Eicawatp (Ber., 
1916, 49, 2095—2103).—The resolution of By-diaminopropyl 
alcohol into its optical antipodes, coupled with the preparation of 
active a-aminopropanediol (A., 1915, i, 210), completes the series 
of active and inactive amino-substitution products of glycerol. 

A convenient method for the preparation of By-dibromopropy] 
methyl ether, b. p. 84°/15 mm., is described, whereby about 
1‘5 kilos. may be obtained from 1 kilo. of allyl alcohol. This ether 
reacts with alcoholic ammonia at 90—100° to give a number of 
unsaturated compounds and condensation products, but a small 
yield of the desired By-diaminopropyl methyl ether, 

NH,°CH,*CH(NH,)*CH,"OMe, 
may be isolated by fractional distillation. This is a powerful 
base, b. p. 165—180°, which forms a hydrobromide, m. p. 247°, 
and is hydrolysed by boiling with hydrobromic acid to 
i-By-diaminopropyl alcohol hydrobromide, m. p. 198°. The ether 
is resolved by fractional crystallisation of the bromocamphor- 
sulphonates and distillation of the separate salts, and from the 
active ethers the active alcohols are obtained by hydrolysis 
with hydrobromic acid. The hydrobromides of the active ethers 
are as follows: d-form, m. p. 244°, [a]}* +9°04°, /-form, m. p. 243°, 
[a] —5°82°; the hydrobromides of the active By-diaminopropy]l 
alcohols are as follows: d-, m. p. 198°, [a]p* + 5°20°, /-, [a]i* —1°99°. 

The hydroxyl group can be replaced by treatment with fuming 

hydrobromic acid at 140—150°. i-a-Bromopropylene-By-diamine 
Ll* 2 
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hydrobromide, CH,Br-CH(NH,)-CH,*NH,,2HBr, decomposes at 
242°, and the d-salt has [a]j* + 7°27°. J.C. W. 


An Extension of the Theory of Addition to Conjugated 
Unsaturated Systems. II. The C-Alkylation of Certain 
Derivatives of 8-Aminocrotonic Acid and the Mechanism of 
the Alkylation of Ethyl Acetoacetate and Similar Substances. 
Rosert Rosinson (T., 1916, 109, 1038—1046. Compare this vol., 
i, 836).—The ready hydrolysis of ethyl f-aminocrotonate and its 
derivatives in acid se is probably due to the alteration in 
position of the double linking during the formation of the salt, 
as represented by the scheme NH,*CMe:CH-CO,Et + HCl —> 
NH,Cl:CMe-CH,°CO,Et —> O:CMe-CH,°CO,Et+NH,Cl. This ex- 
planation accords well with the observation of Collie (Annalen, 
1884, 226, 316) that ethyl iodide and ethyl B-aminocrotonate yield 
a reaction product which, after treatment with ether (presumably 
moist), contains ethyl a-acetylbutyrate and ammonium iodide, the 
probable course of the reaction being NH,*CMe:CH-CO,Et+ EtI 
— NH,I:CMe-CHEt-CO,Et —>» O:CMe-CHEt-CO,Et + NH,I. 
Ethyl §8-diethylaminocrotonate also yields additive products with 
methyl and ethyl iodide, subsequent decomposition with water 
giving rise to diethylamine hydriodide with ethyl a-acetylpropionate 
and a-acetylbutyrate respectively, the change being representable: 
NEt,*CMe:CH-CO,Et + MeI —> NEt,I°(CMe-CHMe:CO,Et + H,O 
— O0:CMe- CHMe: CO,Et+NH,Et,I. In view of these results, the 
successful methylation of ethyl B-aminocrotonate in ethereal solu- 
tion by first forming a sodium derivative, and subsequently treat- 
ing this with methyl iodide (Conrad and Epstein, A., 1888, 253), 
probably proceeds in the following manner: NH, -CMe:CH: CO, Et 
—> NHNa-CMe:CH:CO,Et+ MeI —> NHNaI:CMe-CHMe:CO,Et 
— Nal+NH: CMe-CHMe: CO,Et —> NH.*CMe:CMe:CO,Et. 

In confirmation of the views now put forward, it was desirable 
to realise experimentally the introduction of an alkyl group to a 
carbon atom not itself attached to hydrogen, which would dispose 
of the obvious alternative explanation involving a_ reactive 
hydrogen atom. Methyl ethylenebis-B-amino-a-methylcrotonate, 
C,H,(NH-CMe:CMe’CO,Me),, pearly leaflets, m. p. 126°, was there- 
fore prepared by the condensation of ethylenediamine and methyl 
a-acetylpropionate in methyl-alcoholic solution, and was submitted 
to successive treatment with methyl iodide and water, when the 
expected methyl a-acetylisobutyrate was obtained together with 
= substances; the change is represented : 

oH,(NH- CMe:CMe-CO. »Me),.+2MeI —> 
C,.H,(NHI:CMe-CMe,*CO,Me) + 2H,O —> 
C,H,(NH,I), + 2COMe-CMe,*CO,Me. 

It is possible that unsaturated elements other than nitrogen can 
be conjugated with an ethylene linking, and the difficulty of the 
explanation of the alkylation of ethyl acetoacetate is removed by 
this conception, according to which the progress of the change will 
be represented by the stages ONa:CMe:CH-CO,Et+MeI —> 
ONalI:CMe-CHMe-CO,Et —> COMe-CHMe:CO,Et + NaI. Since 
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the free enols generally do not undergo alkylation, it is necessary 
to assume that the unsaturated nature of the oxygen atom is 
increased by its union with a highly positive atom. Other 
abnormal reactions, such as the conversion of dimethylpyrone into 
a methiodide, which is actually a methoxy-compound (Baeyer, A., 
1910, i, 763), are also capable of explanation by the assumption 
of a conjugated system, which in the case of dimethylpyrone is of 
the type -O-C:C:C°0. 


There appear to be many directions in which this theory of con- 
jugated unsaturated centres may be extended, and in the original 
a few of the more interesting and promising problems are indicated. 

D. F. T. 

Reaction between Amino-acids and Carbohydrates as a 
Probable Cause of Humin Formation. M. L. Roxas (J. Biol. 
Chem., 1916, 27, 71—93).—The following percentages of amino- 
acids when boiled with a carbohydrate and hydrochloric acid are 
apparently transformed into humin: tryptophan, 71; tyrosine, 15; 
cystine, 3:1; lysine, 2°6; arginine, 2°3, and histidine, 1°8. The 
author suggests that condensation occurs between the amino-acid 
and the furfuraldehyde produced by the action of the acid on 
the carbohydrate, resulting in the production of a ring compound. 

H. W. B. 


Compounds Containing Hydrogen Peroxide of Crystallisation. 
H. SroutzEnBerG (Ber., 1916, 49, 1545—1546).—Compounds with 
hydrogen peroxide should be more stable the lower their vapour 
pressures, and, therefore, isomorphous mixtures crystallising with 
hydrogen peroxide have been sought for. Such a compound is 
represented by the formula CO(NH,),.,NaCl,}H,O,. 

The amino-group seems to play an important part in affixing 
hydrogen peroxide molecules. Alkylated or acetylated carbamides 
have no additive capacity. Biuret gives the compound 

5C,H;O.N3,H,0., 
and alloxan the compound 10C,H,O,N.,H,O.. Parabanic acid 
and allantoin do not crystallise with hydrogen peroxide, but 
allantoic acid gives the compound C,H,O,N,,3H,0,. J.C. W. 


Imino-esters of the Thiocyanates. ANGELO Knorr (Ber., 1916, 
49, 1735—1740).—Thiocyanic esters combine with alcohols and 
hydrogen chloride to form the hydrochlorides of the esters of the 
iminoalkyl(aryl)thiolformic acids, thus: R:S-CN +R/OH+HCl= 
RS-C(OR’):NH,HCl. These are crystalline salts which are readily 
decomposed by water or heat into the alkyl chloride and alkyl- 
thiolformamide (aminothiolformic ester), thus: 

RS-C(OR’):NH,HCl=RS-CO-NH, + R/Cl. 
For this reason, special precautions must be taken to exclude 
moisture during the preparation (a device is described), but the 
decomposition serves as a most convenient method for obtaining 
the alkylthiolformamides. 

Ethyl iminomethylthiolformate hydrochloride, 

SMe-C(OEt):NH,HCl, 
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from equimolecular proportions of methyl thiocyanate, ethyl 
alcohol, and hydrogen chloride, crystallises in needles, decomp. 
84—85°, and the free ester, obtained by shaking an ethereal 
suspension with potassium carbonate solution, is a stable, in- 
flammable liquid, b. p. 56°/25 mm. Lthyl iminoethylthiolformate 
hydrochloride, from ethyl thiocyanate, forms needles, decomp. 
74—75°; ethyl iminophenylthiolformate hydrochloride forms 
needles, decomp. 72—74°; isobutyl iminophenylthiolformate hydro- 
chloride, from isobutyl alcohol and phenyl! thiocyanate, decomposes 
at 109—110°, and the free ester, SPh-C(-NH)-O-C,Hg, is a mobile, 
inflammable liquid. The following salts were also prepared: 
methyl iminomethylthiolformate hydrochloride, prisms, decomp. 
60—62°; methyl iminoethylthiolformate hydrochloride, decomp. 
48—49°; ethyl iminoisobutylthiolformate hydrochloride, decomp. 
76°. 

The alkylthiolformamides are prepared by heating the above 
salts on the water-bath. The alkyl iminomethylthiolformate salts 
give methylthiolformamide (methyl aminothiolformate), 

SMe-CO-NH,, 

prisms, m. p. 107°; the alkyl iminoethylthiolformate salts yield 
ethylthiolformamide (thiourethane, ethyl aminothiolformate), 
SEt-CO-NH,, large, white leaflets, m. p. 104°; the ethyl imino- 
isobutylthiolformate salt gives ethyl chloride and isobutylthiol- 
formamide (isobutyl aminothiolformate), glassy leaflets, m. p. 102°; 
‘and the phenylthiol derivatives yield phenylthiolformamide 
(phenyl aminothiolformate), SPh-CO-NH,, m. p. watete: % e 

. C. W. 


Trithiocyanatoaquodiamminochromium A. WenrvNeER [with 
J. A. Stemssen] (Ber., 1916, 49, 1539—1544).—Nordenskjéld (A., 
1893, i, 291) obtained a compound of the formula 

Cr(NH;).(SCN);,2H,O 
by oxidising Reinecke’s salts of the type [(NH;),Cr(SCN),]R. 
Both water molecules in this can be replaced by a thiocyanate 
residue on treatment with potassium thiocyanate, which indicates 
that the sixth co-ordination place is occupied by the double water 
molecule. One of these two molecules is displaced by many bases 
with the formation of salts, which are easily deprived of the bases 
again by the action of acids. The one water molecule is therefore 
assumed to be functioning as an acid, and the compound is the 


oxonium-like salt of this acid, thus: (NH,),Cr' 's 15,10, 
whilst the salts with amines have the general formula 


[ exHy),cr“OR” HB. 
Trithiocyanatoaquodiamminochromium is best obtained by add- 
ing concentrated hydrogen peroxide, freshly prepared by mixing 
sodium peroxide and concentrated hydrochloric acid in the cold, 
to Reinecke’s salt. It separates from solution in water at 30—40° 
in large crystals. The brucine salt is a pale red precipitate; the 
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pyridine salt forms pearly leaflets; the a-picoline, a-collidine, and 
quinaldine salts are very similar. 

The product obtained by adding aniline to the solution of the 
compound contains a part soluble in water, from which pyridine 
precipitates the above salt, together with an insoluble substance 
which is recognised as trithiocyanatodiamminoanilinochromium, 
[x H,),Cr Ni BS | The true aniline salt is the part which dis- 
solves. J. C. W. 


Electrolytic and Saponifying Process for Producing Nitrile 
Derivatives [Oxamide]. J. E. Bucner (U.S. Pat., 1194354 ; 
from J. Soc. Chem. Ind., 1916, 35, 979).—Gaseous cyanogen is led 
under pressure into a bath of concentrated halogen acid or other 
catalytic agent, which is stirred continuously and heated to the 


temperature most favourable to the formation of oxamide. 
H. W. 


Organo-lead Compounds. II. Simple Lead Tetra-alkyls 
and their Halogen Substitution Products. Grrnarp GrROTTNER 
and Ericn Krause (Ber., 1916, 49, 1415—1428. Compare this 
vol., i, 684).—When lead haloids are added to magnesium alkyl 
haloids for the preparation of lead tetra-alkyls, great difficulty is 
usually experienced in separating the desired compound from the 
accompanying unsaturated lead alkyls. This may be overcome by 
converting the crude mixture into the lead trialkyl haloid by the 
action of a halogen at about —70° and treating this afresh with 
the magnesium alkyl haloid. Lead tetra-alkyls suffer replacement 
of one alkyl group by a halogen atom at the low temperature, 
whilst a second group is expelled at about —20°. The lead dialkyl 
dihaloids are very stable towards halogens. 

Lead tetramethyl has m. p. —27°5°, b. p. 110°, D? 1°9951, 
n= 15128, ny -—n® 0°01881; lead tetraethyl has b. p. 83°/13 mm., 
D8 1-6591, nif 15218, n,-—mni* 0°01750; lead tetra-n-propyl has 
b. p. 126°/13 mm., D7 1°4419, nf 1°5094, np —n? 0°01566. Lead 
trimethyl chloride crystallises in well-developed, long, stout needles 
which sublime at about 105°. Lead dimethyl dichloride, PbMe,Cl,, 
is a white powder which is almost insoluble in most organic 
solvents. From it, the white sulphide, and iodide, hexagonal, 
yellow leaflets, may be prepared. Lead trimethyl bromide forms 
stout, snow-white prisms or slender needles, m. p. 133°, and lead 
dimethyl dibromide is a white, microcrystalline powder. Lead 
triethyl chloride crystallises in very long, glassy needles, m. p. 
172°, and lead diethyl dichloride in pearly leaflets or needles. 
Lead triethyl bromide forms very long needles, m. p. 103—104° 
(decomp.), and lead diethyl dibromide is decomposed by hot 
solvents. Lead tri-n-propyl chloride crystallises in strongly doubly 
refractive rods, m. p. 135°, and lead di-n-propyl dichloride in 
quadratic leaflets, decomp. 228°. J.C. W. 
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Organo-lead Compounds. III. Mixed Lead Tetraalkyls 
of the Type PbR,R’, Greruarp Gritrner and Erich Krause 
(Ber., 1916, 49, 1546—1550).—The lead dialkyl dihaloids described 
recently (preceding abstract) react with magnesium alkyl haloids 
to form the mixed compounds of the above type. It is essential 
that the lead dialkyl haloids should be applied in the finely divided 
condition in which they are first obtained, that is, without allow- 
ing them to dry, otherwise they do not react, but may suffer 
decomposition into simple lead tetra-alkyls or unsaturated lead 
alkyls. 

Lead dimethyldi-n-propyl, PbMe,Pr., from lead dimethyl di- 
chloride and magnesium n-propyl chloride, has b. p. 77—78°/ 
13 mm, D?* 1:6230, n3" 15062, n»-—n, 0°01679. Lead dimethyl- 
diisobutyl has b. p. 95°5—96°/13 mm., D?*® 1°5042, nj* 1:5023, 
Ny-M, 0°01585. Lead dimethyldiisoamyl has b. p. 122—123°/ 
13 mm., D?* 1°4302, n? 15005, ny— m,0°01485. Lead dimethyl- 
diethyl, from lead diethyl dichloride and magnesium methyl 
chloride, has b. p. 51°/13 mm., Df? 1°7906, nj 1°5177, ny - Me 
0°01785. Lead diethyldin-propyl has b. p. 105°/13 mm., 
D? 1°5285, n® 1:5127, ne—me 0°01654. Lead diethyldiisobutyl 
has b. p. 124°/13 mm., D? 1:°4455, n? 15081, np—m_ 0°01564. 
Lead diethyldiisoamyl has b. p. 1429/13 mm., D? 1°3757, 
ny 1°5041, np-—m, 0°01473. 

The compounds are all stable, colourless oils, and the yields are 
very good. J.C. W. 


Some Hydrocarbons contained in Coal. Awmé Picrert, L. 
Ramseyer, and O. Katser (Compt. rend., 1916, 163, 358—361).— 
Coal, when ground to nuts and extracted in a Soxhlet apparatus 
with benzene, yielded about 0°05% of its weight of a light brown, 
amorphous powder and 0°25% of its weight of a brown liquid. 
This brown liquid, when examined, was found to resemble closely 
the oil obtained by distilling the coal in a vacuum (compare A., 
1914, i, 155; 1915, i, 512). It had the same odour and density 
and a very similar chemical composition, containing about 0°5% 
of basic substances, 2% of oxygenated substances with hydroxyl 
groups, the remainder consisting of a mixture of hydrocarbons, of 
which one-fourth were saturated and three-fourths unsaturated. 
The unsaturated hydrocarbons were methylcyclohexadiene, 1 :3- 
dimethyleyclohexadiene, 1:3:5-trimethyleyclohexadiene, a hydro- 
carbon, C,)H,,, b. p. 180—182°, D® 0°8482, n° 1°4850, a hydro- 
carbon, C,,H,,, b. p. 200—202°, D® 0°8745, n° 1°4948, a hydro- 
carbon, C,,Hj,, b. p. 236—238°, D® 0°9593, m® 1°5523°, and a 
hydrocarbon, C,;H,., probably dihydrofluorene. From the mixture 
of saturated hydrocarbons, only one was definitely identified, 
namely, melene, but a number of fairly definite fractions were 
isolated, boiling over small ranges of temperature. The saturated 
hydrocarbons extracted by benzene and fractionated resembled, 
fraction for fraction, those obtained by distilling the coal at 450° 
in a vacuum, and are also identical with the naphthenes found by 
Mabery in Canadian petroleum. From these results, coal appears 


ORGANIC CHEMISTRY. i. 801 


to consist of solid hydrocarbon material impregnated with a liquid 
very similar to petroleum. The liquid portion of the coal, like 
most of the petroleums, has a feeble rotatory power. When 
separated into its components, it is found that none of the frac- 
tions of the unsaturated portion have any rotatory power, and of 
the saturated fractions only those boiling above 180° show any 
rotatory power. None of the fractions obtained by distilling the 
coal in a vacuum showed any signs of optical activity, probably 
owing to racemisation during the distillation. W. G. 


Formation of Toluene by the Action of Anhydrous Alu- 
minium Chloride on Xylene and Benzene. Franz Fiscner and 
Hermann Niccemann (Ber., 1916, 49, 1475—1482).—The authors 
have studied the conditions for the most productive degradation 
of xylene to toluene by the action of aluminium chloride. The 
best temperature is found to be that of the boiling xylene, whilst 
2—4% of aluminium chloride is quite sufficient and two hours long 
enough for the purpose. Under these conditions, xylene gives an 
approximately 12% yield of toluene, and also benzene and poly- 
methylated benzenes. 

So-called ‘solvent benzene I” gives more volatile products but 
little toluene, whilst “solvent benzene II” gives no oils of lower 
boiling point. Benzene is decomposed by the energetic action of 
aluminium chloride, but without producing more than traces of 
toluene. 

Experiments on xylene-benzene mixtures have also been carried 
out with the hope of transferring a methyl group from the one to 
the other, but this ingenious idea has not yet led to definite 
results. J. C. W. 


Sulphonation of Organic Compounds. A. Heinemann (Brit. 
Pat., 12260; from J. Soc. Chem. Ind., 1916, 35, 1008).—The 
sulphonation of aromatic compounds can be effected with a weaker 
acid, in a shorter time and without carbonisation, if a small 
quantity of iodine is added. Thus benzene is completely converted 
into benzenemonosulphonic acid if heated and stirred under reflux 
during five hours with sulphuric acid and a small quantity of 
iodine ; the latter can be recovered by adding water to the product 
and filtering. H. W. 


Preparation of Salts of the Sulphonic Acids of Benzyl 
Chloride [w-Chlorotoluenesulphonic Acids] and their Homo- 
logues. Rouner «& Co. (D.R. P., 293319 ; from ,J. Soc. Chem. Ind., 
1916, 35, 1055)—Dry salts of toluenesulphonic acids or their 
homologues suspended in an inert medium, such as carbon tetra- 
chloride, tetrachloroethane, etc., are treated with chlorine, the 
reaction mixture being boiled under a reflux condenser during the 


operation. H. W. 


Preparation of 5:8-Dichloro-l-nitronaphthalene. Farsen- 
FABRIK vorM. F. Bayer & Co. (D.R.-P., 293318; from J. Soc. Chem. 
Ind., 1916, 35, 1055).—5 :8-Dichloro-1-nitronaphthalene is obtained 
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by chlorination of a-nitronaphthalene in presence of a chlorine 
carrier, H. W. 


The Nitration of the Three Chloroacetanilides with Nitric 
Acid and of the Three Chloroanilines in Sulphuric Acid 
Solution. A. F. H. Lopry pe Bruyn (Rec. trav. chim., 1916, 36, 
126—166).—A quantitative study of the nitration of the three 
chloroacetanilides with nitric acid (D 1°495) at —10°, and of the 
three chloroanilines in solution in sulphuric acid (D 1°84) with a 
mixture of nitric acid (D 1°50) and sulphuric acid at — 20°. 

p-Chloroacetanilide when nitrated under the above conditions 
yields 100% of 4-chloro-2-nitroacetanilide. o-Chloroacetanilide 
yields 59°1% of 2-chloro-4-nitroacetanilide, 39°2% of 2-chloro-6-nitro- 
acetanilide, and 1°7% of 2-chloro-5-nitroacetanilide. m-Chloroacet- 
anilide gives 44°2% of 3-chloro-6-nitroacetanilide and 55°8% of 
3-chloro-4-nitroacetanilide. From these results the ratios of the 
velocities of nitration caused respectively by the chloro- and acety]l- 
amino-groups are zero for the pchloro-compound, 0°017 for the 
ortho-compound, and 0°109 for the meta-compound. In every case, 
therefore, the directing force of the acetylamino-group is very much 
greater than that of the chloro-group. 

p-Chloroaniline, when nitrated under the above conditions, gives 
98°2% of 4-chloro-3-nitro- and 1°8% of 4-chloro-2-nitro-aniline. 
o-Chloroaniline gives 100% of 2-chloro-4-nitroaniline. |m-Chloro- 
aniline gives 59% of 3-chloro-6-nitro-, 39% of 3-chloro-4-nitro-, and 
2% of 3-chloro-5-nitro- with 3-chloro-2-nitro-aniline. A calculation 
of the ratios of the velocities of nitration caused respectively by the 
chloro- and amino-groups is uncertain in the case of the meta- and 


para-compounds and impossible in the case of the ortho-compound. 
W. G. 


Formation of Active Secondary Amino-acids from Halogeno- 
acids and Primary Amines. Emit Fiscuer and Lukas von 
Mecuet (Ber., 1916, 49, 1355—1366).—The N-methyl derivatives 
of d-alanine, /-leucine, and d-phenylalanine have recently been pre- 
pared by a method which leaves no room for doubt as to their 
structure, since no substitution at the asymmetric carbon atom was 
involved (A., 1915, i, 242). With these for comparison, it was pro- 
posed to prepare methylamino-compounds by the action of methy]l- 
amine on J/-a-bromopropionic acid, d-a-bromoisohexoic acid, and 
d-a-bromophenylpropionic acid in order to see whether the substi- 
tution follows the same course, in the sterical sense, as it does when 
ammonia is applied to these acids. This is found to be the case, 
but it does not follow that the conversion of an optically active 
halogeno-acid into any amino-acid will always take the same course. 
With benzylamine, for example, it was considered likely that inver- 
sion might take place during the substitution, but the question 
could not be solved. The active W-benzylalanine and phenyl-¥- 
benzylalanine could be prepared readily enough by this method, 
but not by the intervention of the toluenesulphonyl compounds, and 
their exact configuration is therefore undetermined, 
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1-N-Methylalanine, from l-a-bromopropionic acid, has [a]> —5°92° 
in water, and is very similar to the d-isomeride (ibid). /--Methy]l- 
leucine was obtained from d-a-bromoisohexoic acid and /-phenyl-N- 
methylalanine from d-a-bromophenylpropionic acid. 

The active N-benzylalanine, C,;H;;-NH-CHMe-CO,H, obtained 
from /-a-bromopropionic acid, crystallises in very slender needles, 
m, p. about 270° (decomp.), [a|> —3°4°, and forms a pale blue 
copper salt, C,H,,O,N,Cu,2H,O. The active phenyl-N-benzyl- 
alanine, C,;H,;*-NH*CH(CH,Ph)-CO,H, from d-a-bromophenylpro- 
pionic acid, is a sparingly soluble powder, m. p. 225° (corr. decomp.), 
[a] +17°79°, which forms a well-crystallised nitrate and a pale 
hlue copper salt. 

Ethyl p-toluenesulphonylaminoacetate, from ethyl glycine hydro- 
chloride and ptoluenesulphonyl chloride, has m. p. 64—66°, and 
reacts with benzyl bromide and potassium hydroxide to form 
p-toluenesul phonyl-N-benzylglycine, 

C,H,*SO,*N(CH,Ph)-CH,°CO,H, 

m. p. 141° (corr.), which is readily hydrolysed to V-benzylglycine 
(Mason and Winder, T., 1894, 65, 189). 

p-Toluenesulphonyl-d-alanine ethyl ester, from the free acid (loc. 
cit.), has m. p. 65—66°, [a]? —34°2°, and yields p-toluenesul phonyl- 
d-N-benzylalonine, C;H,*SO,*-N(CH,Ph)*CHMe-CO,H, in crystals, 
m. p. 79—80°, [a]; —3°80°, which combine with 4 mol. of xylene. 
The hydrolysis of this derivative is accomplished with difficulty, 
and the sniall amount of V-benzylalanine which can be isolated is 
inactive. 

d- and dl-Leucine yield yellowish-red perbromides of the hydro- 
bromides, C,H,,O,.NBr., when ice-cold solutions in concentrated 
hydrobromic acid are treated with bromine. J.C. W. 


The Nitration of Benzyldiethylamine. E. Noritine and A. 
Krecezy (Bull. Soc. chim., 1916, [iv], 19, 335—338)—When 
benzyldiethylamine is nitrated in sulphuric acid solution it yields 
approximately 35—40% of the meta-derivative, 40—45% of the 
para-derivative, and 15—20% of the ortho-derivative, the group 
*-NEt, thus exerting a marked orientating influence, although in 
the side-chain. If prepared in large quantities the three isomerides 
may be separated by fractional distillation under reduced pressure, 
and if in small quantities by conversion into their picrates, which 
have differing solubilities in alcohol. The isomerides may be pre- 
pared separately by the action of the corresponding nitrobenzyl 
chlorides on diethylamine. 

o-Nitrobenzyldiethylamine has b. p. 175—177°/42 mm., and gives 
a picrate, m. p. 117°; m-nitrobenzyldiethylamine has b. p. 
206—208°/42 mm., and yields a picrate, m. p. 161°; p-nitrobenzyl- 
diethylamine has b. p. 219—221°, and gives a picrate, m. p. 131°. 
The relative solubilities of the picrates in alcohol are meta: para: 
ortho: :1:2°4:5°83. W. G. 

Some Dyes Derived from Aminobenzyldiethylamines. E. 
Noettinc and A. Kreceozy (Bull. Soc. chim., 1916, [iv], 19, 
338—341).—The three nitrobenzyldiethylamines (compare preced- 
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ing abstract) are readily reduced by zinc or iron in acetic acid 
solution, giving the corresponding amino-compounds, which yield 
well-defined mono- and di-picrates. The bases are colourless oils, 
which can be distilled under reduced pressure, and are strongly 
basic, giving readily soluble salts with mineral acids. 

o-A minobenzyldiethylamine, b. p. 153—155°/42 mm., gives a 
picrate, m. p. 143—144°, orange crystals, and a dipicrate, m. p. 
135°, yellow crystals. 

m-A minobenzyldiethylamine, b. p. 167—168°/42 mm., gives a 
picrate, m. p. 142°, and a dipicrate, m. p. 148°. 

p-A minobenzyldiethylamine, b. p. 165—166°/42 mm., gives a 
picrate, m. p. 109—110°, and a dipicrate, m. p. 130°. 

With picry! chloride the bases give picryl derivatives, 

- C,H,(NO,).*NH-C,H,°CH,°N Et,. 
The ortho-derivative is obtained in black crystals, m. p. 131°, and 
gives a picrate, m. p. 208°; the para-derivative is obtained in 
orange crystals, m. p. 102—103°, and gives a picrate, m. p. 183°. 
These picryl derivatives are basic, and dye cotton mordanted with 
tannin orange-yellow and golden-yellow respectively. They also 
dye silk and wool. 

With fluorescein chloride aminobenzyldiethylamine gives a 

, . col H,(NA-C,H,CH,’N Et.) ,, , 
rhodamine, CO,H-C, H,°C "WH (NH-C’H “CH -NEt.)7° Cl, which 
is much more soluble than the corresponding compound obtained 
from toluidine, and dyes silk, wool, and cotton mordanted with 
tannin a reddish-violet. W. G. 


Metaquinonoids. Eva. Bampercer (Ber., 1916, 49, 1257—1258. 
Compare A., 1915, i, ‘1055).—In referring to Lippmann and 
Fleissner’s dinitro-m-aminophenol, m. p. 225°, the author wrongly 
ascribed the 4:6-configuration to it, overlooking the fact that 
Reverdin and Widmer (A., 1914, i, 166) had shown that the com- 
pound was more probably 2:4-dinitro-m-aminophenol. This is now 
definitely proved by converting it, through the ethyl ether, into 
2:4-dinitroresorcinol, m. p. 145°. The correction has no influence 
on the theoretical discussion of the metaquinonoid question. 


J. C. W. 


Experiments on the So-called Migration of Atoms and 
Groups. I. The Nitration of p-Iodoanisole and other Iodo- 
phenolic Ethers. Gerrrupe Mavup Ropstnson (T., 1916, 109, 
1078—1091).—It is already known that the migration of chlorine 
from side-chain to nucleus, as observed when V-chloroacetanilides 
are treated with hydrochloric acid, is due to the formation of the 
acetanilide and chlorine; which react with the formation of the 
nucleus-substituted end-product, together with regenerated hydro- 
chloric acid. Other examples of migration of a halogen atom from 
one position to another in the benzene nucleus, for example, during 
‘the nitration or halogenation of phenols, may be explained by the 
displacement of the halogen by the entering group and the re-entry 
in the new position. Thus p-iodoanisole on nitration yields 2-iodo- 
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4-nitroanisole (Reverdin, A., 1896, i, 475), and free iodine is formed 
to some extent during the reaction; the apparent difficulty that 
iodine is a somewhat inactive agent is removed by a demonstration 
that iodine does react with pnitroanisole in nitric acid solution, 
forming the same 2-iodo-4-nitroanisole. Another indication of the 
liberation of iodine as a necessary stage in this nitration is the 
intermediate formation of a small quantity of 2:4-di-iodoanisole. 
In an analogous manner to its para-isomeride, o-nitroanisole also 
can be iodinated in nitric acid solution to 4-iodo-2-nitroanisole, 
pale yellow prisms, m. p. 98°. 

3-lodo-o-tolyl methyl ether, C,H,;MeI-OMe, an oil, b. p. 200°/ 
19 mm., obtained from 3-amino-o-tolyl methyl ether by the diazo- 
reaction, is converted by nitric acid at the ordinary temperature 
into 3-iodo-5-nitro-o-tolyl methyl ether, NO.*C,H,Mel-OMe, colour- 
less, hair-like crystals, m. p. 83°, whereas the isomeric 5-iodo-o-tolyl 
methyl ether, colourless plates, m. p. 79—80°, prepared from 
5-amino-o-tolyl methyl ether, m. p. 92—93° (Hofmann and Miller, 
A., 1881, 592, give 52—53°) (acetyl derivative, needles, m. p. 158°), 
on nitration, also yields 3-iodo-5-nitro-o-tolyl methyl ether, which is 
likewise formed in the combined action of iodine and nitric acid on 
5-nitro-o-tolyl methyl ether. 

In an examination of the behaviour of the iodophenolic ethers 
with nitric acid it is found that the normal reaction constituting 
the first phase of the chemical change is the displacement of an 
iodine atom in the ortho- or para-position to the methoxyl group 
with formation of free iodine and a nitro-derivative. Thus, 4:5-di- 
iodoveratrole, m. p. 132° (Briiggemann, A., 1896, i, 356, gives m. p. 
125°), on treatment with nitric acid yields successively 4-odo-5- 
nitroveratrole, NO *C,;H,I(OMe),, intense yellow needles, m. p. 
151°, and 4:5-dinitroveratrole; in like manner, 2 :5-di-iodoquinol 
dimethyl ether is converted under similar conditions into 2-0do-5- 
nitroquinol dimethyl ether, NO,°C,H,(OMe),I, bright yellow 
needles, m. p. 152°, and 2:5-dinitroquinol dimethyl ether; in order 
to moderate the action of the nitric acid, the introduction of the 
first nitro-group into each of these two di-iodo-compounds was 
effected in acetic acid solution. 

3-Iodo-6-nitro-p-tolyl methyl ether, OMe*C,H,MelI-NO,, long, flat 
needles, m. p. 118°, was prepared from 6-nitro-3-amino-ptolyl 
methyl ether by means of the diazo-reaction. On treatment with 
fuming nitric acid some iodine was liberated, and the reaction 
product contained 3 :6-dinitro-p-tolyl methyl ether, 

OMe:-C,H,Me(NO,),, 
pale yellow needles, m. p. 126°, together with 2:3:6-trinitro-5- 
hydroxy-p-tolyl methyl ether, OH-*C,Me(NO,),°OMe, yellow, rect- 
angular prisms, m. p. 115°, which yielded a bright red potassium 
salt (needles) and gave bright yellow precipitates with the alkaloids, 
such as narcotine. When this trinitro-compound was treated with 
methyl sulphate in xylene solution in the presence of potassium 
carbonate, it was converted into 2:5:6-trinitrohomoveratrole, 
C,Me(OMe).(NO,)., colourless needles, m. p. 73—74°. Attempts to 
prepare this by a different process were unsuccessful. 5 : 6-Dinitro- 
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homoveratrole, CsHMe(OMe),(NO,)., colourless needles, m. p. 120°, 
produced by the nitration of 6-nitro-4-hydroxy-m-tolyl methyl 
ether, resisted attempts at further nitration ; on reduction and con- 
densation with phenanthraquinone it gave a deep yellow phen- 
anthraphenazine. 

In a discussion of the probable details of the mechanism of the 
“migration,” the author considers that the iodine is most likely 
removed from the nucleus as hypoiodous acid, which then undergoes 
decomposition with formation of iodine and iodic acid, and also to 
some extent reacts with hydrogen iodide produced in the iodination, 
yielding iodine. 

The first stage of the action of nitric acid on p-iodoanisole is 


regarded as represented by the scheme OMe€ YI and HNO, —> 


ome< . ><no — OMe¢ NO, + HOL This is followed 
by the stages HOI + HI — I,+H,0; and 
I 


OMe¢ NO, i OMe NO, + HI. 


In the author’s opinion, however, the preceding is not the course of 
the chief process giving rise to the iodonitroanisole, the formation of 
the major proportion of the iodonitroanisole resulting from the changes 


I 
am a, die 
OMe 5 ) NO 
Me, pith, > nee Pi + HNO, —> 0 fe Pe 
(compare Robertson and Briscoe, T., 1912, 107, 1965; Auwers and 
Dallwig, A., 1902, i, 218). eA od 


Polymerides of Anethole and isoSafrole. E. Puxeppu and 
L. Scarripi (Gazzetta, 1916, 46, ii, 169—176. Compare A., 1913, 
i, 460).—Anisoin has been prepared by (1) the action of sulphuric 
acid on anethole, (2) Orndorff, Terrasse, and Morton’s method (A., 
1898, i, 129), and (3) the action of sublimed ferric chloride on an 
ethereal solution of anethole. All these methods yield a white, 
mostly amorphous, but sometimes crystalline substance which, 
after purification, has m. p. 205—210°. The first method gives, 
in addition, a pale yellow, crystalline powder, m. p. about 250°, 
which is insoluble in ether and is apparently a polymeride of 
anethole; this compound also seems to be formed by the second 
method. Method (3) gives, besides anisoin, the polymeride already 
described (loc. cit.); the distillation products of this polymeride 
are being examined. 

The action of bromine on an ethereal solution of anisoin (pre- 
pared by the action of sulphuric acid on anethole and carefully 
purified) cooled by means of an ice-salt mixture yields a compound 
which turns brown at 200°, becomes viscous at 230°, and then 
melts gradually, and contains 24°03—26'12% Br, which corresponds 
with a mixture of the compounds C,,H,,0,Br, and C,)H,,0,Br. 
Under similar conditions, the anisoin obtained by method (3) gives 
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a bromo-derivative containing a considerably lower proportion of 
bromine. 

Cryoscopic measurements in benzene solution of the polymeride 
of isosafrole, obtained by treating an ethereal solution of the latter 
with ferric chloride and dry hydrogen chloride (/oc. cit.), indicate 
that this polymeride is a dimeride. T. H. P. 


Constitution and Stereochemical Isomerism of Polymerides 
of Phenols with Propenylic Side-chains. E. Puxeppu and E. 
Marica (Gazzetta, 1916, 46, ii, 177—-186).—The constitution of 
the polymerides of compounds such as isoeugenol, anethole, and 
isosafrole is discussed. These polymerides do not give the reactions 
characteristic of double linkings, and a diphenylic structure is not 
in accord with their chemical behaviour. The most probable hypo- 
thesis is that, like the truxillic acids (compare Liebermann, A., 
1890, 1424; Liebermann and Sachs, A., 1893, i, 418), the poly- 
merides possess a tetramethylenic configuration. The two principal 


possible structures have the forms CHX<GH o> CHMe and 


CHX< OHM CHX, where X represents the aromatic radicle. 
From the former, which contains four asymmetric carbon atoms 
and lacks any plane of symmetry, six isomerides are derivable, four 
of them being pairs of mirror images; from the second, which 
contains no asymmetric carbon atoms and possesses two planes of 
symmetry, five isomerides may be derived. Similar tetramethylenic 
constitution and stereoisomeric relations should hold also for all 


other polymerides arising from the fusion of two unsaturated 
chains. Tt. H. P. 


2:6-Dinitroquinol. M. M. Ricurer(Ber., 1916, 49, 1398—1401) 
—The dinitroquinol which is obtained by nitrating quinol diacetate 
and then saponifying was presumed by Nietzki (1890) to be the 
2 :6-dinitro-derivative. A proof of this is now offered. Of the 
three possible dinitroquinols, it is the only one which could give 
two different mixed acetate—benzoates, and these have been isolated. 
If quinol monobenzoate is nitrated and then acetylated, a different 
product is obtained from that which results when dinitroquinol 
monoacetate is benzoylated. 

Quinol monobenzoate is converted by nitration with fuming 
nitric acid in cold acetic acid into 2:6-dinitroquinol 4-benzoate 
(2 : 6-dinitro-4-benzoyloxy phenol), which crystallises in very slender, 
yellow needles, m. p. 151—152°, and forms red or orange alkali 
salts. On benzoylation, it yields 2:6-dinitro-1 :4-dibenzoyloxry- 
benzene, refractive, slender needles, m. p. 152—153°, and on acetyl- 
ation it gives 2:6-dinitro-4-benzoylory-l-acetorybenzene, pale 
yellowish-green, thin, rectangular leaflets, m. p. 153°. The isomeric 
2: 6-dinitro-1-benzoyloxy-4-acetoxybenzene has m. p. 128—129° 
(A., 1913, i, 1324). 

If quinol monobenzoate is nitrated by dilute nitric acid in 
alcohol, it forms 2-nitro-4-benzoylozyphenol, in golden-yellow, 
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woolly needles, m. p. 95—96°. This may be hydrolysed to form 
2-nitroquinol, or further benzoylated to give the dibenzoate (Elbs, 


1893). 
Quinol monobenzoate may also be converted by acetylation into 
4-benzoylozy-l-acetorybenzene, m. p. 122°. J.C. W. 


2:3-Dibydroxytoluene (isoHomocatechol) and the Nitro- 
derivatives of its Methyl Ethers. Riko Mavima and Yosuiraro 
Oxazaxki (Ber., 1916, 49, 1482—1496, and Sci. Rep. Téhoku Imp. 
Univ., 1916, 5, 215—232).—2:3-Dihydroxytoluene is the lowest 
homologue of hydrourushiol (3-pentadecylcatechol), and therefore 
its properties and the nitro-derivatives of its dimethyl ether have 
been studied for comparison with those of the natural substance. 
The constitutions of the nitro-compounds have been determined 
independently and in ignorance of the methods adopted by Cain 
_and Simonsen (T., 1914, 105, 156) for the same purpose. The 
undoubted 5: 6-dinitro-2:3-dimethoxytoluene which the authors 
have obtained differs from that of Cain and Simonsen, and the 
latter must be the alternative 4:6-compound, and its reduction 
product is therefore the 6-nitro-4-aminocompound (2-nitro-5 :6- 
dimethoxy-ptoluidine). By the mild nitration of 3-hydroxy-o- 
tolyl methyl ether, both the 4- and 6-nitro-compounds have been 
obtained, the former being volatile in steam. The dimethyl ether 
of this, on oxidation, yields the 4-nitro-2:3-dimethoxybenzoic acid 
which Cain and Simonsen desired to isolate. 

3-Hydroxy-o-tolyl methyl ether has b. p. 208—209°, and the 
solid with m. p. 39°, described as the pure substance, is really a 
hydrate with 4H,O. The isomeric 2-hydroxy-m-tolyl methyl ether, 
white prisms, m. p. 41—42°, is obtained by the reduction of 
o-vanillin by Clemmensen’s method. Both ethers yield 2:3-di- 
hydroxytoluene on hydrolysis with hydrobromic acid in a sealed 
tube at 150°, and this has b. p. 134—136°/15 mm., m. p. 45°, and 
resembles hydrourushiol in various colour reactions. They also 
yield 2:3-dimethoxytoluene on methylation. This forms 5-nitro- 
2:3-dimethoxytoluene on treatment with nitric acid (D 1°4) and 
glacial acetic acid (the m. p. is 75—76°, and not 175—176° as 
given by Cain and Simonsen), and also 3-methoxy-o-toluquinone, 
m. p. 147—149°, which remains in the acid mother liquor. The 
quinol corresponding with this has m. p. 124—127° (compare 
Henrich and Nachtigall, A., 1903, i, 414), whilst 6-methozxy-o- 
toluquinol, obtained from 2-methoxy-m-toluidine, forms white 
needles, m. p. 117—118°. The 5-nitro-compound yields 5 :6-di- 
methoxry-m-toluidine on reduction, in colourless crystals, m. p. 
62—63° (hydrochloride, m. p. 200°), and this gives 5 :6-dimethory- 
m-cresol, monoclinic plates, m. p. 140—141°, after diazotisation. 
Both amine and phenol yield the above quinone, m. p. 147—148°, 
on oxidation. 

2:3:4-Trihydroxybenzaldehyde yields 2:3:4-trihydroxytoluene, 
white needles, m. p. 140—141°, on reduction with amalgamated 
zinc and hydrochloric acid, and the corresponding trimethoxy- 
toluene forms solid nitro-compounds. 
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5 :6-Dinitro-2 :3-dimethorytoluene is obtained from the 5-nitro- 
compound by means of fuming nitric acid. It forms long prisms, 
m. p. 105—106°, and yields 2-nitro-5 :6-dimethory-m-toluidine on 
reduction with alcoholic ammonium sulphide, in orange-coloured 
crystals, m. p. 112—113°. The amine is converted into 6-nitro- 
2:3-dimethoxytoluene on treatment with amyl nitrite and alcohol 
(Cain and Simonsen). 

3-Hydroxy-o-tolyl methyl ether, when nitrated at below —10°, 
yields 4-nitro-3-hydrory-o-tolyl methyl ether, yellow needles, m. p. 
59—60°, volatile in steam, and the 6-nitro-compound, white 
crystals, m. p. 91—92°, mixed with a little of 4 : 6-dinitro-3-hydrozy- 
o-tolyl methyl ether (Cain and Simonsen’s 5 :6-dinitro-compound). 
The first-named forms 4-nitro-2:3-dimethorytoluene on methyl- 
ation, and this gives 4-nitro-2:3-dimethoxrybenzoic acid, pale 
yellow needles, m. p. 94—95°, on oxidation with alkaline perman- 
ganate, and 4:5-dinitro-2:3-dimethorytoluene, m. p. 126—127°, 
on treatment with fuming nitric and acetic acids. Finally, either 
the 4:5- or 4:6-dinitrocompound yields 4:5:6-trinitro-2:3- 
dimethoxytoluene, white needles, m. p. 131—132°, on boiling with 
fuming nitric acid. 

All the nitro-compounds of 2:3-dimethoxytoluene are therefore 
now well established. Their m. p.’s are summarised below: 


Position of 

the NO, 

groups 4 5 6 4:5 5:6 4:6 4:5:6 
pt ae liquid 75—76° 45—46° 126—127° 105—106° 76—77° 131—132° 


J.C. W. 


Preparation of Halogen-substituted Tellurium Compounds. 
Kart Leperer (Ber. 1916, 49, 2002—-2005).—Diphenyl- 
sulphonium dibromide, SPh,Br,, changes readily at the ordinary 
temperature into mono- and di-bromodipheny] sulphides; diphenyl- 
selenonium dichloride also changes into dichlorodiphenyl selenide 
on heating. The corresponding telluronium salts, however, are 
stable, but dihalogenodiaryl] tellurides may be prepared by the 
action of tellurium dibromide on magnesium halogenoary! haloids. 

Thus, magnesium p-chlorophenyl bromide and tellurium di- 
bromide yield di-pchlorodipheny] telluride, which combines with 
bromine to form di-pchlorodiphenyltelluronium  dibromide, 
TeBr,(C,H,Cl),, a yellow, crystalline powder with m. p. 184—185°. 
Similarly, magnesium p-bromophenyl bromide yields di-p-bromo- 
diphenyltelluronium dibromide, a yellow, crystalline powder, m. p. 
195—196°, and also a little of p-bromophenyl-p’-bromodiphenylyl- 
telluronium dibromide, TeBr.(C,H,Br)(C,H,C,H,Br), which is an 
insoluble powder. J.C. W. 


Attempts to Prepare Optically Active Tellurium Compounds. 
Phenyl-p-tolyltellurium Compounds. Kart Leperer (Ber., 1916, 
49, 1615—1622).—Triaryltelluronium haloids are conveniently 
prepared by the action of Grignard agents on diaryltelluronium 
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dihaloids, thus: TeR,X,+MgR/X=TeR,R’X + MgX,; and mixed 
triaryltelluronium haloids can be reduced by treatment with a 
further quantity of an organomagnesium salt to mixed diaryl 
tellurides, thus: TeR,R/X + MgR/X=TeRR’ + RR’ + MeX,. 

For example, di-ptolyltelluronium dichloride and magnesium 
phenyl bromide (1 mol.) yield a compound which is precipitated 
by the addition of potassium iodide as phenyldi-p-tolyltelluronium 
iodide. This crystallises in tetragonal columns, m. p. 209—210°, 
whilst the corresponding bromide forms small nodules, m. p. 
230—231°, and the picrate rosettes of yellow, rhombic platelets, 
m. p. 132—133°. For the preparation of the phenyl tolyl telluride, 
the ditolyltelluronium dichloride may be treated directly with an 
excess (5 mols.) of magnesium phenyl bromide, and the crude 
dibromide which separates deprived of bromine by means of sodium 
hydrogen sulphite. Phenyl p-tolyl telluride, TePh-C,H,, crystal- 
lises in slender needles, m. p. 63—64°, b. p. 207—-208°/16 mm., 
and yields the following phenyl-p-tolyltelluronium compounds: 
dichloride, needles, m. p. 135—136°; dibromide, m. p. 175—176°; 
ditodide, reddish-brown columns, m. p. 195°, or carmine-red 
needles, m. p. 204°; ovide, white granules; anhydride of the basic 
chloride, (TeRR/Cl),0, microscopic columns, m. p. 243—244°; 
anhydride of the basic bromide, m. p. 259—260°; basic iodide, 
TeRR’T-OH, a yellow, amorphous powder, m. p. 200—201°. The 
telluride also reacts with methyl iodide to form phenyl-p-toly/- 
methyltelluronium iodide, m. p. 73—74°, and yields double salts 
with the mercuric haloids (chloride, TeRR’,HgCl., a white powder, 
m. p. 91°; bromide, m. p. 54°; iodide, m. p. 74°). J.C. W. 


Action of Grignard Solutions on Tellurium Tetrachloride, 
Karu LEepererR (Ber., 1916, 49, 1385—1389).—Triphenyl- and tri- 
tolyl-telluronium salts were prepared by the author in 1911 by the 
action of the magnesium aryl haloids on tellurium tetrachloride. 
Similar salts are described in this paper. 

The tri-m-tolyltelluronium salts, TeX(C;H;)s, are as follows: 
iodide, scales, m. p. 160—161°; picrate, small needles, m. p. 
152—153°; double salt with mercuric chloride, TeCl(C,H;);,HgCl,, 
white leaflets, m. p. 159—160°. T'ri-p-rylyl-5-telluronium iodide 
forms elongated, four-sided leaflets, m. p. 186—187°; tri-m-xylyl-- 
telluronium iodide crystallises in colourless needles, m. p. 208—209°, 
and the picrate has m. p. 138—139°. Tri-p-anisyltelluronium 
iodide is a crystalline powder, m. p. 160°, and the picrate forms 
rhombic tablets, m. p. 160°. Trimesityltelluronium iodide crystal- 
lises in small, white needles, m. p. 169—170°, and the bromide has 
m. p. 164°. J. C. W. 


Basic Properties of the Sulphoxides. Cesare Finzi (Gazzetta, 
1916, 46, ii, 186—203).—The author’s investigations were made 
with the view of ascertaining if, and in what degree, basic properties 
are exhibited by the sulphoxides of ethers obtained from thioresor- 
cinol and thioquinol, in order to establish the influence exerted by 
the nature of the etherifying group and by the relative positions 
of the two sulphur atoms in the nucleus. 
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The results obtained by Zincke and his collaborators (A., 1909, i, 
643; 1913, i, 44) and by the author and his co-workers (A., 1914, 
i, 294, 1130, 1132), together with those now described, lead to the 
following general considerations. 

When treated with bromine, ethers of thioresorcinol always give, 
as initial products, derivatives of nuclear substitution, even when 
anhydrous solvents and low temperatures are employed. None gives 
products of salification with the exception of the ethyl ether, in 
which case the two sulphur atoms may, after the nuclear substitu- 
tion, combine in a labile manner with four atoms of bromine. 
On the other hand, the ethers of thioquinol, with the exception of 
the acetyl derivative, yield products of salt formation when treated 
with bromine. The author has prepared pdiphenacylthiolbenzene, 
and finds that this compound, under suitable conditions of tem- 
perature, yields a tetrabromide. Removal of the latter from the 
freezing mixture in which it is formed results in loss of hydrogen 
bromide, bromine migrating from the sulphur to the nuclear carbon 
atoms giving 2:5-dibromo-pdiphenacylthiolbenzene. The latter may 
also be obtained directly by the action of bromine on »diphenacy!l- 
thiolbenzene at the ordinary temperature. Further action of 
bromine on this 2:5-dibromo-compound results in the introduction 
of two other bromine atoms, probably in the aromatic nuclei of the 
phenacyl radicles. 

The action of iodine gives substitution products with neither of 
the two thiophenols, and only for the methyl and benzyl ethers of 
thioquinol are additive products obtained ; these periodides are far 
more stable than the corresponding perbromides. 

The action of chlorine in anhydrous solvents results always in 
decomposition, which, with the phenylenedithiolacetic acids, takes 
place in accordance with the equation C,H,(S*CH,°CO,H), + 6Cl, = 
6HCl + 2CO, + C,H,(S-CCl,).. Under similar conditions, dibenzy]- 
thioresorcinol yields 4:6-dichloro-1:3-dichlorothiolbenzene (com- 
pare Zincke, A., 1911, i, 368) and dibenzylthioquinol gives an appa- 
rently analogous compound, but this was obtained in such small 
amount that the analytical data are uncertain. The results ob- 
tained when chlorine acts on the solid ethers in absence of solvent 
point to the formation at low temperatures of chlorides which are 
extremely unstable, and decompose, with swelling and evolution 
of chlorine, immediately they are removed from the freezing mix- 
ture. In one case, the sulphoxide was separated, its formation 
being explainable only by the reaction C,H,(SCl,-CH,Ph), + 2H,O = 
4HCl+C,H,(SO-CH,Ph),. The original products formed by the 
action of chlorine at low temperatures on the benzyl ethers of thio- 

Cl SCl,°CH,°C,H,Cl 


resorcinol and thioquinol are probably e and 
Cl SCl,°CH,°C,H,Cl 


=. 


C,H,Cl-CH,: , y, 


Sol,-CH,*C,H,C1 ; at the ordinary tem- 
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perature the former of these decomposes, yielding 4 : 6-dichloro-1 : 3- 
dichlorothiolbenzene (see above). 

The action of hydrogen chloride on the solid sulphoxide of 
dibenzylthioresorcinol in the cold results in the addition of 2HCl 
and formation of the oily compound, C,H,{SCl(OH)-CH,Ph],, which 
is highly unstable. In the case of the sulphoxide of dibenzylquinol, 
quantitative addition of hydrogen chloride does not occur, the sub- 
stance decomposing. 

The conclusion is drawn that thioresorcinol and thioquinol are 
feebly basic in character, this being more apparent in derivatives 
of the former than in those of the latter. The more negative the 
etherifying groups, the more difficult is the detection of the 
basicity. , 

p-Diphenacylthiolbenzene, C,H,(S*CH,*COPh),, obtained by the 
condensation of thioquinol with phenacyl bromide, forms slender, 
white laminz, m. p. 146°, and its dioxime, CysHgO,N.S,, small, 
white needles, m. p. 174°. 

p-Diphenacylsul phonylbenzene, C,;H,(SO,*CH,*COPh),, prepared 
by oxidising p-diphenacylthiolbenzene with permanganate, forms 
long plates, m. p. 195°. 

p-Diphenacylthiolbenzene tetrabromide, CgH,(SBr.*CH,°COPh),, 
is an unstable, red, crystalline compound. 

2 :5-Dibromo-p-diphenacylthiolbenzene, C,H,Br,(S*CH,*COPh)., 
forms pointed, crystalline masses softening at 110°, m. p. 112°. 

2 :5-Dibromodi-p-bromophenacylthiolbenzene (7%), 

C,H,Br,(S-CH,*CO-C,H,Br),, 
forms small, yellow prisms, m. p. 201° (frothing). 2. & 2 


aa-Diarylglycerols. C. Paat [with Kurt Zann and Max Kinscnep} 
(Ber., 1916, 49, 1567—1583).—Some reactions of aa-diphenyl- 
glycerol (A., 1907, i, 522) are described. A complicated mixture of 
intra- and inter-molecular anhydrides is obtained on heating the 
compound with dilute sulphuric acid, and many experiments have 
been made with the aim of identifying some of these. 

aa-Diphenylglycerol forms a By-diacetate, 

OH-CPh,*CH(OAc)-CH,*OAc, 
elongated leaflets, m. p. 129—131°, and a By-dibenzoate, nodules 
of slender needles, m. p. 180°, when treated with the acyl chlorides 
and pyridine. 

On oxidation with permanganate in aqueous acetone, the com- 
pound yields benzophenone and glycollic acid, identified as the 
phenylhydrazone and lead salt respectively. 

The mixture of anhydrides consists of an oily, crystalline mass. 
The oil may be removed by washing with cold alcohol. The crystal- 
line portion has yielded the following substances: a compound, 
CopH 03 (2C,;Hy~O;,—-3H,O), m. p. 135—136°; an oxime, 
C,;H,.:-N*-OH, small tablets, m. p. 109—111°; a semicarbazone, 
C,,H,,O°N-NH-CO-NH,, prisms, m. p. 207—208° (decomp.); a 
mixture of semicarbazones of a dianhydro-compound ; on oxidation, 
a mixture of acids and benzophenone. The liquid portion (80% of 
the whole) has given the following: the above oxime, m. p. 
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109—110°; another oxime, silky needles, m. p. 141—143°, prob- 
ably an aldoxime; the above semicarbazones; on oxidation, much 
benzophenone and acids not identical with those derived from the 
solid portion. 

The anhydride mixture was also distilled, and a fraction, b. p. 
176—178°/20 mm., 53% of the whole, was found to contain alde- 
hydes. The only individual compound which has been isolated so 
far is the compound C,;H,,O,, slender needles, m. p. 181—183°. 
The oily part of the mixture was also distilled separately, and the 
fraction, b. p. 200—205°/30 mm., was treated with sodium hydro- 
gen sulphite and other appropriate agents, when a non-aldehydic, 
cyclic compound, m. p. 169—171°, was isolated. 

r-aa-Di-p-tolylglycerol, needles, m. p. 116—117°, and r-aa-di- 
benzylglycerol, needles, m. p. 93—94°, are prepared by the action 
of an excess of magnesium p-tolyl bromide and magnesium benzyl 
chloride respectively on methyl r-glycerate. 


Cholesterol. XXIV. Transformation of Cholesterol into 
Coprosterol. A. Winpaus (Ber., 1916, 49, 1724—1734).—The 
knowledge of the reduction products of cholesterol gained in 
recent years has now enabled the author to achieve his main 
purpose, the artificial production of that alcohol which is 
obtained by the reductive action of intestinal bacteria, namely, 
coprosterol. It is still impossible to say why so many different 
dihydrocholesterols are formed when different reducing agents are 
employed. 

Cholesterol is reduced by means of hydrogen at 200° in the 
presence of nickel (made by reducing the voluminous oxide obtained 
on dropping a concentrated solution of the nitrate and dextrose 
into a red-hot crucible) with the formation of y-cholestanol, which 
crystallises in large tablets, m. p. 146°, [a}if +29°9°. This is really 
a conglomeration of B-, 5-, and e-cholestanols in the sense of the 
partial racemate compounded of f-cholestanol and y-coprosterol 
(A., 1915, i, 679), and it was the failure to recognise this fact 
which has delayed the research until now. The f-cholestanol can 
be removed by precipitation with digitonin, and the isomerides 
which do not combine with this glucoside may be partly separated 
by crystallisation from methyl alcolol. ¢-Cholestanol separates 
first, and the part which remains in the crude 6-cholestanol is 
rearranged into B-cholestanol by boiling the mixture with sodium 
and xylene. This §#-cholestanol is again precipitated with 
digitonin, and the pure 6-cholestanol is obtained in long, slender 
needles, m. p. 116—118°, [a]i§ +31°62°. This is shown to be 
identical with the y-coprosterol derived from coprosterol by con- 
verting both into (1) the acetate, (2) 5-cholestane (coprostane or 
y-cholestane), (3) a ketone, C.,HyO, m. p. 61—62°, and (4) an 
acid, Cy-HyO,, which forms a methyl ester, long, thin needles, 
m. p. 61° (compare Dorée and Gardner, T., 1908, 93, 1328, 1625; 
Mauthner, A., 1909, i, 714; Gardner and Godden, A., 1914, i, 169; 
and Adamla, Diss., Freiburg, 1911). Finally, the 6-cholestanol is 
partly transformed into the isomeric coprosterol by heating with 
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alcoholic sodium ethoxide at 180°. The coprosterol is precipitated 
by digitonin from the mixture and recovered by extracting the 
double compound with boiling xylene. The “synthetic” coprosterol 
crystallises in long, stout needles, m. p. 101—102°, [a]? +23°55°, 
and forms a characteristic propionate, in long needles, m. p. 
99—100°. J. C. W. 


Naphthenic Acids. G. von Kozicx1 and Sr. von Pivar (Chem. 
Zentr., 1916, i, 1145—1146; from Petroleum, 1916, 11, 310—316). 
—By conversion of the naphthenic acids successively into the acid 
chlorides, nitriles, amides, and amino-bases, the authors show that 
the naphthenic acids of Galician petroleum distillates are carb- 
oxylic acids which contain one carboxyl group and agree in their 
properties with the naphthenic acids of Russian petroleum. The 
acids are readily esterified in light petroleum solution. The pro- 
portion of naphthenic acids in the distillates increases on long 
keeping, especially under the influence of light and atmospheric 
oxygen. 

The properties of the various acids separated and of their 


derivatives are as follows: 


D. of B. p. of B. p. B. p. 

methyl methyl of acid of free 

Formule. ester. ester. chloride. acid. 
C,H,;°CO,H ......... 0-9105 185—193° 192—196° 236—238 

(191-5—196-5) 

C,H,,"CO,H......... 0-9320 210—214 206—212 250—253 
C,H,,°CO,H......... 0-935 219—225 227—230 260—264 
C,oH,°CO,H ...... 0-923 205—210 215—219 255—258 
C,,H,,°CO,H ...... 0-933 226—230 228—234 268—272 
C,.H,,°CO,H ...... 0-9275 235—240 238—-241-5 272—275 
C,,H.,;°CO,H ...... 0-9175 258—263 247—251 283—287 
C,,H,,°CO,H ...... 0-937 280—290 283—287 300—303 


Methyl dodecanaphthenecarboxylate, Cjy>H»,*CO,Me, is a_ pale 
yellow liquid with a pleasant odour, b. p. 237—239°, D®-5 0°9275. 
The following derivatives of the acid have been prepared: calcium 
salt, yellow powder; manganese salt, yellow powder; cobalt salt, 
pale violet, crystalline powder, converted by ammonia into the 
pale green ammino-salt, Co(NHg3),(CO,°C,,H»3).; magnesium salt, 
white powder ; dinitrophenyl ester, C).H»3*CO.°C,;H,(NO,)., brown, 
acicular crystals, exploding at 110°; amide, C,,H,,ON, colourless 
needles, m. p. 138°, subliming below 100°; nitrile, CjoH,,°CN, 
yellow liquid of characteristic odour, b. p. 250—252°, turning 
dark in the light, but not affected by hydrogen peroxide; amine, 
C,,H,,°CH,*NH,, pale yellow, viscous liquid, which fumes in 
presence of hydrogen chloride and extracts carbon dioxide from 
the air with formation of a gelatinous mass; acetylamino-deriv- 
ative, Cj.H.,*CHy-NHAc, reddish-yellow, viscous oil; oxalate of 
the amine, m. p. 162° (corr.). Treatment of the amine with nitrous 
acid results in liberation of nitrogen and formation of a reddish- 
yellow oil, b. p. 217° (decomp.), which is apparently the corre- 
sponding alcohol. T. H. P. 
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Preparation of Nitriles. AkTieN-GESELLSCHAFT FUR ANILINFABRIK- 
aTIon (D.R.-P., 2930945 from J. Soc. Chem. Ind., 1916, 35, 1055). 
—Nitriles may be prepared by heating aromatic compounds contain- 
ing halogen combined directly with the nucleus with finely divided 
or dissolved, simple or complex metallic cyanogen compounds, with 
the addition of a substance which promotes the change at tempera- 
tures up to 350°. Compounds in which the halogen atom is 
rendered mobile by the presence of a nitro-group in the ortho- or 
para-position are unsuitable, and the action of cuprous cyanide on 
halogenanthraquinones is disclaimed. The following examples are 
cited: (1) finely ground anhydrous calcium ferrocyanide (14 parts), 
Fuller’s earth (6 parts), copper powder (1 part), and chlorobenzene 
(44 parts) are heated at 300—320° for twenty hours; a-chloro- 
naphthalene (18 parts), pyridine (60 parts), and copper ferro- 
cyanide (8 parts) are heated at 270° for eighteen hours. 

H. W. 


Some Derivatives of Isethionic Acid. E. Satkowski (Ber 
1916, 49, 1376—1382).—Among other attempts to prepare more 
soluble, but physiologically active derivatives of the anesthetic, 
ethyl p»aminobenzoate, the author has heated the ester with 
technical 50% isethionic acid, first evaporating the solution to dry- 
ness and then keeping the residue at 140—150° for a few hours. 
In this way, p-isethionylaminobenzoic acid (p-B-hydroxyethane- 
sulphonylaminobenzoic acid), CO,H*C,H,yNH-SO,°C,H,°OH, is 
obtained as an almost colourless, silky mass, which is sparingly 
soluble in hot water, acid to Congo-red, and not molten at 260° 
(silver salt; sodium salt, very long, thin, hexagonal leaflets). The 
potassium salt is quite without anzsthetic properties. 

The same acid is formed directly from free »aminobenzoic acid, 
and similar compounds are given by the isomerides; o-sethiony/l- 
aminobenzoic acid has m. p. 262° (decomp.) and m-tsethiony/l- 
aminobenzoic acid has m. p. 252° (decomp.). Other amino-acids 
and substituted benzoic acids also react with isethionic acid. 

The silver salt of the above acid reacts very quickly with ethyl 
iodide in the cold, but only traces of an ester are formed, mixed 
with the free acid. J.C. W. 


Salts of o- and p-Nitrophenylacetic Esters. Sr. Opoiski and 
T. Zwistocxt (Ber., 1916, 49, 1606—1607).—Salts of the type 
CO,Et-CH:C,H,-NO-OM have been obtained as precipitates by 
adding alkali ethoxides to ethereal solutions of ethyl o- and 
p-nitrophenylacetates. The sodiwm and potassium salts are dark 
violet in the case of the ortho-compound and dark brown in the 
case of the para-ester. J. C. W. 


Experiments on the Walden Inversion. IV. The Influence 
of the Solvent on the Sign of the Product in the Conversion 
of Phenylchloroacetic Acid to Phenylaminoacetic Acid. Grorcr 
SenteR and Harry Dvucatp Keitn Drew (T., 1916, 109, 
1091—1106).—In a previous paper (T., 1915, 107, 638) it was 
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shown that the displacement of chlorine in ammonium pheny]l- 
chloroacetate by the amino-group gives rise to a product of the 
opposite sign when the reaction takes place in aqueous solution, 
whilst the reaction in acetonitrile yields a product of the same 
sign. 

Further experiments made with twelve different solvents show 
that in six cases change of sign occurs, whilst in the remaining six 
the resulting amino-acid has the same sign as the original chloro- 
acid. 

When water and liquid ammonia are used as solvents, relatively 
very active products of opposite sign are obtained, and on this 
account the reaction in these solvents has been more closely in- 
vestigated. In aqueous solution, the concentration of the chloro- 
acid has but little influence on the activity of the product, but 
racemisation increases with rise of temperature. In _ liquid 
ammonia, on the other hand, the activity of the product decreases 
with increase in the concentration of the chloro-acid, although the 
temperature has little influence on the result. The increase in 
the racemisation in concentrated solutions in liquid ammonia has 
been traced to the action of ammonium chloride. Ammonium 
and sodium nitrate show a similar effect. 

From certain solutions, in particular from liquid ammonia, a 
further active product was isolated, which has been found to consist 
of partly racemised iminodiphenyldiacetic acid, NH(CHPh-CO,H),. 

It is considered that a satisfactory explanation of the Walden 
inversion is not likely to be attained on the basis of the theories 
put forward by Fischer and by Werner. Although no other explana- 
tion has yet been found, it is suggested that the products of opposite 
sign may possibly be due to the reaction between ammonia and 
the phenylchloroacetate molecule and ion respectively, or to the 
action of free and combined ammonia on the phenylchloroacetate. 
The predominant reaction would then depend on the nature of the 
solvent. H. M. D. 


Naphthylacetic Acids. [. Frirz Mayer and Trupr Oppen- 
HEIMER (Ber., 1916, 49, 2137—2141).—a- and f-Naphthylacetic 
acids can be obtained in satisfactory quantities from the technical 
methylnaphthalenes by brominating these, converting the bromides 
into the nitriles by means of sodium cyanide, and hydrolysing 
these by treatment with potassium hydroxide and hydrogen 
peroxide. 

4-Nitro-l-methylnaphthalene reacts with ethyl oxalate in the 
presence of sodium ethoxide to form 4:4/-dinitrodi-1-naphthyl- 
ethane, C,H,(CjoH,*NO.)., which crystallises in brownish-yellow 
needles, m. p. 257°, but 1-nitro-2-methylnaphthalene behaves in 
the normal way (compare Reissert, A., 1897, i, 417), yielding 
1-nitro-2-naphthylpyruvie acid, NO,°C,,H,*CH,*CO-CO,H, in 
sulphur-yellow crystals, m. p. 206°. This forms a methyl ester, 
in brownish-yellow crystals, m. p. 130°, and is oxidised by alkaline 
hydrogen peroxide to 1-nitro-2-naphthylacetic acid, 

NO,°C,,H,*CH,*CO.H, 
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which separates in pale yellow crystals, m. p. 206—207°, and yields 
a grey methyl ester, m. p. 94—95°. J.C. W. 


Semicarbazones of a-Ketonic Acids. a-Iodocinnamic Acids. 
J. Bovcautt (Compt. rend., 1916, 163, 363—366).—By the addi- 
tion of iodine to an alkaline solution of the semicarbazone of an 
a-ketonic acid, the semicarbazide group is removed and a di-iodo- 
acid is formed which often at once passes into an unsaturated 
a-iodo-acid. In this way, phenylpyruvic acid semicarbazone is 
readily converted into a mixture of the stereoisomeric a-iodo- 
cinnamic acids, CHPh:CI-CO,H. These two acids can be easily 
separated by conversion into their potassium salts, that of the 
stable form being insoluble and that of the labile form soluble. 
The stable form has m. p. 160—162°, the labile form m. p. 
108—110°, and the labile form is converted into the stable form 
by heating it for a few hours with pyridine on a water-bath. 
The two acids, in solution, readily oxidise in the air with the libera- 
tion of iodine. When reduced with zinc and acetic acid, they give 
ordinary cinnamic acid, and when heated on a water-bath with 
aqueous sodium carbonate they are slowly converted into pheny]l- 
pyruvic acid. They both give acid potassium salts, 

(CHPh:CI-CO,),KH. 
The author has prepared the B-iodocinnamic acid, m. p. 160—162°, 
described by Ortoleva (compare A., 1899, i, 894), and finds it to be 
identical with his stable a-iodocinnamic acid. W. G. 


Deduction of Valency Laws. Principle of Variable States 
[Conditioning Formule]. Hueco Kaurrmann (Ber., 1916, 49 
1324—1337. Compare A., 1909, ii, 107).—Some additional 
evidence is given to show that the variations in colour which some 
fluorescent substances suffer in different solvents may not neces- 
sarily be due to dynamic or geometric isomerism or polymerism. 
The idea that the molecule undergoes changes in internal state 
other than actual alteration in constitution is developed further, 
and examples of the derivation of “conditioning formule” or 
“formule of state,” involving the divisibility of valencies, are 
given. The principle is laid down that the extent of the satura- 
tion of the valencies is not to be represented in these formule by 
invariable numerical values, but that reactive parts of the mole- 
cule shall be characterised by large deviations and indifferent parts 
by small deviations from these values. In the light of these con- 
ceptions, the chemical activity of methyl iodide can only be ex- 
plained by assuming that the iodine atom is more than univalent. 
_ In order to preclude the possibility of ortho- or para-quinone 
isomerism, search was made for a meta-derivative which exhibited 
the variable fluorescence. Such a compound is ethyl m-amino-a- 
cyanocinnamate, NH.*C,H,-CH:C(CN):CO.Et,, which is obtained 
by reducing the nitro-compound, the product of the condensation 
of m-nitrobenzaldehyde with ethyl cyanoacetate, with alcoholic 
stannous chloride. It forms orange crystals, m. p. 102°, and 
exhibits a blue fluorescence in light petroleum, a yellowish-green 
in ether, a greenish-blue in carbon tetrachloride and carbon 
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disulphide, and a green in benzene. The acetyl derivative is a 
pale yellow, granular substance, m. p. 143°, and the free acid, 
obtained by hydrolysis with dilute sulphuric acid, is almost white 
and has m. p. 207° (decomp.). Striking fluorescence, varying 
from violet to green, is also exhibited by m-amino-w-cyanostilbene, 
NH,°C,H,CH:CPh:CN, which is obtained in small, yellow 
crystals, m. p. 127°, by reducing the product of the condensation 
of m-nitrobenzaldehyde with phenylacetonitrile. The acetyl deriv- 
ative has m. p. 138°, the benzoyl m. p. 156°; the benzenesulphonyl 
compound is white and has m. p. 123°, and the methyl ether of 
this, SO,Ph-NMe-C,H,-CH:CPh-CN, has m. p. 105°. When the 
base is warmed with methyl sulphate in the presence of magnesia, 
it forms the white quaternary ammonium salt, 
OMe:-SO,°0-N Me,°C,H,-CH:CPh:CN, 

m. p. 172°, which is transformed by potassium iodide into the 
methiodide, m. p. 159—162° (decomp.). 

2:5-Dimethoxybenzaldehyde, prepared by Gattermann’s method, 
condenses with ethyl cyanoacetate to form ethyl a-cyano-2:5- 
dimethoxycinnamate, which crystallises on quickly cooling an 
alcoholic solution as a mixture of orange-red and yellow varieties. 
These can be mechanically separated by working in the light of a 
mercury lamp shaded by a blue screen, for the yellow crystals 
then glow with a greenish-yellow light, whilst the others are almost 
invisible. The orange-red crystals have m. p. 85°, and the yellow 
ones begin to redden at 70° and are completely changed at 78° 
into the red modification. The yellow form can be isolated by 
allowing a cold alcoholic solution to evaporate slowly, but the 
tendency for solutions to become red is very great. Both forms 
exhibit fluorescence varying from violet to green, according to 
the solvent. The free acid, C;H,(OMe),*CH:C(CN)-CO,H, forms 
orange needles, m. p. 227°; alcoholic solutions are yellow and 
exhibit green fluorescence, whilst solutions of the sodium salt are 
colourless and exhibit blue fluorescence. 

As a compound in which geometric isomerism is impossible to 
explain varying fluorescence, 2:5-dimethoxybenzylidenemalono- 
nitrile, C,H;(OMe),*CH:C(CN),, is described. This forms orange 
leaflets, m. p. 110°, and exhibits strong fluorescence varying from 
blue to yellowish-green. 

Phenyl cyano-2 :5-dimethozystyryl ketone, 

C,H;(OMe),.*CH:CBz°CN, 

the product of the condensation of cyanoacetophenone with 
2 :5-dimethoxybenzaldehyde, also exists in two forms, orange-red, 
m. p. 130°, and yellow, m. p. 124° (changing into the red), which 
are mutually interchangeable, for it separates on crystallisation 
into sometimes one, sometimes the other form, apparently without 
reason. The colours of the solutions are identical in the two cases 
and exhibit the same varying fluorescence. J. C. W. 


Some Ortho-derivatives of Cinnamic Acid. S. Gasrie. (Ber., 
1916, 49, 1608—1613).—o-Nitrocinnamic acid is best prepared 
from o-nitrobenzaldehyde by Perkin’s method. z 
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o-Phthalimidocinnamic acid, CgH,O.:N-C,H,CH:CH-CO,H, is 
obtained in short prisms, m. p. 240—241°, by heating o-amino- 
cinnamic acid with phthalic anhydride at 210°. It may be con- 
verted through the chloride into the amide, rhombic plates, m. p 
258—260°, and this may be transformed into indole by the follow- 
ing means: it is first mixed with sodium hypochlorite and methyl 
alcohol, then the resulting ester, 

C,H,0,:N-C,H,-CH:CH:NH-CO,Me, 

is evaporated to dryness, warmed with hydrochloric acid, and the 
product distilled with potassium hydroxide (compare Weerman, A., 
1913, i, 1195). 

o-Cyanocinnamic acid is best obtained by diazotising o-amino- 
cinnamic acid and warming the solution with copper sulphate and 
potassium cyanide. The chloride, CN*C,H,-CH:CH-COCI, has 
m. p. 94—96°, and the amide, needles and leaflets, m. p. 203—204°, 
is converted by Weerman’s method into methyl o-cyanostyryl- 
carbamate, CN-C,H,-CH:CH-NH:-CO,Me, m. p. 175°. This under- 
goes hydrolysis on boiling with 20% hydrochloric acid to o-cyano- 
phenylacetaldehyde, and then the o-amido-compound, and this 
straightway loses the elements of water and forms isocarbostyril, 
CH Fag com 

6'*SCO-NA’ 

o-Carboxycinnamic acid yields a dichloride, 

COCI-C,H,-CH:CH:-COCl, 

needles, m. p. 69°5—70°5°, and a diamide, long needles, m. p. 
200—201°. 

Phthalaldehydic acid (o-aldehydobenzoic acid) yields a-chloro- 


phthalide, CH. <Co>o, m. p. 61°, when boiled with thionyl 


chloride, and this is also obtained by chlorinating phthalide at 
140°. J. C. W. 


Mercury Salicylate and o-Methoxybenzoate. L. Reurrer 
(Chem. Zentr., 1916, ii, 12; from Schweiz. A poth.-Zeit., 1916, 54, 
126).—The interaction of yellow mercuric oxide or mercuric acetate 
and o-methoxybenzoic acid in boiling aqueous solution yields the basic 


mercury salt, OMe-C,Hy<y.>0, whilst sodium o-methoxybenzoate 


and a mercury salt give the normal mercuric o-methoxybenzoate, 


(OMe-C,H,*CO,)Hg. T. H. P. 


Aspirin. Solidification, in Concentric Rings, of Molten or 
Dissolved Aspirin. D. E. Tsakatoros and 8S. Horscu (Bull. Soc. 
chim., 1916, [iv], 19, 321—326).—Aspirin, when heated just to its 
melting point on a glass slide and allowed to cool, solidifies for the 
most part in concentric rings, forming round a circular centre, the 
rings widening from the centre outwards. A similar formation is 
often obtained from solutions in ethyl or methyl alcohol or acetone, 
except that the centre of the rings is usually occupied by a pris- 
matic crystal. Aspirin also solidifies in dendritic forms, and all 
three forms have been observed combined in the crystallisation of 


mm 2 
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aspirin from its solution in acetone. In certain cases a helical 
formation was obtained instead of the rings, W. G. 


Demethylation of Phenol Ethers and Esters by means of 
the Hydrochlorides of Aromatic Bases. Preparation of 
Anilides and their Homologues, Atrons Kiemenc (Ber., 1916, 
49, 1371—1376).—Many phenol ethers, or phenol ether carboxylic 
acids or their esters, can be demethylated, usually in less than 
an hour, by melting them with aniline or toluidine hydrochlorides, 
the acids or esters yielding anilides. 

Thus, anisic acid yields phydroxybenzamide, m. p. 201—202°, 
p-hydroxybenzo-p-toluidide, long, hard needles, m. p. 207—209°, 
and p-hydrorybenzo-m-toluidide, small, white crystals. m-Methoxy- 
benzoic acid forms m-hydroxybenzamide, m. p. 156°. Hemipinic 
acid first changes to the anhydride and then forms norhemipinic 
anil (3 :4-dihydroxyphthalanil), C,yH,O,N, as a pale pink substance, 
m. p 226°. 

Demethylation of an ether-acid without the formation of an 
anilide can sometimes be effected with dimethylaniline hydro- 
chloride, but this usually acts very sluggishly. Thus, hemipinic acid 
readily yields isovanillic acid, m. p. 255—257°. 

A good proportion of the methyl is evolved as methyl chloride, 
but about one-third reacts with the base. J. C. W. 


Keto-enol Isomerism. II. Ethyl Formylphenylacetate and 
Methyl Oxaloacetate. W. Dieckmann (Ber., 1916, 49, 2213—2218). 
—Michael (A., 1912, i, 861) described a 8-modification of ethyl 
formylphenylacetate, which Wislicenus (¢bid., 623) regarded as a 
mixture of the a- and y-forms. It is now shown that it is the 
y-ester contaminated with traces of alkali, and therefore more or 
less isomerised, the evidence being of the same nature as that put 
forward in the preceding paper (this vol., i, 833). What the equil- 
ibrium mixture in alcoholic solutions represents is still uncertain, 
and the author inclines to the view that it is not simply a keto-aldo 
equilibrium. 

Methyl oxaloacetate was once obtained by Michael with m. p. 
85—87°, instead of the usual m, p., 74—76° (A., 1906, i, 179). 
Here, again, it is found that the m. p. is influenced by traces of 
alkali, for the pure, alkali-free ester has m. p. 87—-90° in Jena 
glass and 77° in soft glass. In this pure keto-form it may be 
preserved in Jena apparatus almost indefinitely; otherwise it is 
unstable. J. C. W. 


The Anhydrides of £f-m-Hydroxyphenylpropionic Acid. 
BERNHARD KnakeE and H. Satxowsxr (Ber., 1916, 49, 2103—2107). 
——Some years ago an attempt was made to prepare m-ethylphenol 
by distilling B-m-hydroxyphenylpropionic acid, but the product was 
an anhydride, regarded at the time as an e-lactone (Brebeck, Diss., 
Munich, 1892). It has since then appeared to be more probable 
that the compound is an indene derivative, and this is rendered 
fairly certain by the fact that a hydroxyl group is still present in 
the molecule. 
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When §-m-hydroxyphenylpropionic acid is heated at 280—285° 
it forms a viscous, hygroscopic anhydride, according to the scheme 
2C,H,,0;—H,O, but if quickly distilled it yields, in addition to the 
above anhydride, 5(or 7)-hydrozy-a-hydrindone, 


OH-0,H,<o¢.2>CH,, 


which separates in monoclinic crystals, m. p. 111°. This gives an 
acetyl derivative, m. p. 78°, a diphenylecarbamate, C,H,0-CO,*NPh,, 
pale yellow needles, m. p. 156°, and a semicarbazone, m. p. 243° 
(decomp.), J. C. W. 


Cyanohydrins and Amides. Avaust Atpert (Ber., 1916, 49,, 
1382—1385).—Many cyanohydrins can be prepared on the large 
scale by covering the aldehyde with a cold concentrated solution of 
sulphurous acid and then stirring in a solution of potassium cyanide. 
Another very useful method, applicable, for example, to o-nitro- 
benzaldehyde, consists in shaking a solution of the aldehyde in a 
solvent which does not mix with water or dissolve the cyano- 
hydrin, with aqueous solutions of ammonium chloride and potass- 
ium cyanide, the reagents being in molecular proportions. The 
reaction stops at the hydroxy-cyanide stage instead of proceeding 
to the formation of the aminonitrile. 

The hydrolysis of acylated cyanohydrins to the amides by means 
of acetic acid and zine oxide was described by the author (Habil.- 
schr., Munich, 1914) before the appearance of the paper by Aloy 
and Rabaut on the same subject (this vol., i, 263). O-Benzoyl-o- 
nitromandelamide, m. p. 129°, O-acetyl-o-nitromandelamide, 
NO,°C,H,-CH(OAc)-CO-NH,, m. p. 128°, and O-acetyl-3:4- 
methylenedioxymandelamide, m. p. 143°, have been prepared by 
this method, and the last-named amide has been further hydrolysed 
by boiling with dilute sodium carbonate to O-acetyl-3 : 4-methylene- 


dioxymandelic acid, which forms prismatic rods, m. p. 161°. 
J.C. W. 


Action of Magnesium Aryl Haloids on Dicarboxylic Acids. 
W. Dittuey and E. Last (J. pr. Chem., 1916, [ii], 94, 49—52).— 
The constitution of the hydroxy-ketone, OH*CPh,*CH,*COPh, 
obtained by the action of magnesium phenyl bromide on ethyl 
malonate (A., 1904, i, 667), is confirmed by the preparation of 
this compound by the interaction of ethyl benzoylacetate and 
magnesium phenyl bromide. In consequence of the ease with 
which the hydroxy-ketone (i) undergoes ketonic scission, yielding 
acetophenone and benzophenone, and (2) loses a molecule of water, 
giving phenyl phenylstyryl ketone, its acetyl derivative, oxime, 
and phenylhydrazone could not be prepared. 

Phenylbenzylideneacetophenone [phenyl phenylstyryl ketone] 
has m. p. 89° (corr.); Kohler and Johnstin (A., 1905, i, 215) gave 
92°. Its oxime, CPh.:CH-CPh:NOH, m. p. 141—147°, probably 
existing in isomeric forms, and its phenylhydrazone, m. p. 
ee gat (corr.), and semicarbazone, m. p. 176° (corr.) were pre- 
pared. 

The action of magnesium phenyl bromide on ethyi phenyl- 
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malonate yields, not the expected hydroxy-ketone, but a carbinol, 
CPh,:CPh-CPh,°OH (?), which crystallises in yellow needles, m. p. 
153° (corr.), and gives a Bordeaux-red solution in concentrated 
sulphuric acid. =. EE. P. 


Attempts to Synthesise Naringenin. W. Mosimann and J. 
Tampor (Ber., 1916, 49, 1700—1704).—The authors are of the 
opinion that Tutin’s assumption that naringenin is 2:4:6-tri- 
hydroxyphenyl 4-hydroxystyryl ketone (2/:4':6/:4-tetrahydroxy- 
chalkone) is correct, and have sought to prove this by synthesising 
the substance. Attempts to condense acetylphloroglucinol with 
p-hydroxybenzaldehyde have failed, and so the hydrolysis of 
various synthetic ethers by means of hydrobromic or hydriodic 
acid has been tried. So far, owing to the scarcity of materials, 
this method has also proved fruitless. 

Acetylphloroglucinol dimethyl ether (2-hydroxy-4 : 6-dimethoxy- 
acetophenone) condenses with phydroxybenzaldehyde in aqueous- 
alcoholic potassium hydroxide to form 2-hydrory-4 :6-dimethozy- 
phenyl 4-hydrozystyryl ketone, 

OH-C,H.(OMe),*CO-CH:CH:-C,H,-OH, 
which crystallises in bundles of small, orange-red needles, m. p. 
188°, and yields a diacetate, in pale yellow needles, m. p. 147°. 
Similarly, 2:4:6-trimethoxyacetophenone forms 2:4:6-trimethory- 
phenyl 4-hydrorystyryl ketone, in golden-yellow tetrahedra, m. p. 
195—196°, which gives an acetate, in pale yellow rhombohedra, 
m. p. 108°. 

These, and the corresponding tetramethoxy-compound, only gave 
amorphous products on demethylation, but 2-hydroxy-4 : 6-dimeth- 
iG 4-methoxystyryl ketone (Kostanecki and Tambor, A., 1904, 

426) yields a crystalline product on heating with acetic acid 
anil fuming hydrobromic acid, which is most probably 2:4(or 6)- 
diacetoxy-6(or 4)- methoxy phenyl 4-methorystyryl ketone, 

OMe:C,H.(OAc).*CO-CH:CH-C,H,-OMe ; 
it crystallises in bundles of slender, white needles, m. p. 157°. 

Cyanomaclurin may be 2:4: 6-trihydroxyphenyl 2: 4-dihydroxy- 
styryl ketone. The corresponding 2:4:6-trimethoryphenyl 2:4- 
dimethoxystyryl ketone has been obtained by condensing 2:4:6- 
trimethoxyacetophenone with 2:4-dimethoxybenzaldehyde, in 
rosettes of pale yellow crystals, m. p. 127°, but attempts to 
hydrolyse it have failed. J.C. W. 


Keto-enol Isomerism. I. The Supposed Existence of 
Isomerism with Keto-dibenzoylacetylmethane. W. DiecKMANN 
(Ber., 1916, 49, 2203—2213).—Attention is directed to the 
remarkable catalytic influence of traces of alkalis on the keto- 
enol equilibrium. Even the alkalinity of soft glass makes its 
influence felt, for the melting points of a number of compounds 
in which this tautomerism is possible are found to be very different 
if observed in Jena glass capillaries or soft glass tubes. 

Thus, dibenzoylacetylmethane which has not come in contact 
with alkaline agents has the m. p. 150° in Jena glass tubes or as 
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low as 107—110° in soft glass. The higher m. p. is about that of 
the so-called y-form obtained by Michael by heating the ketone 
with acetyl chloride (A., 1912, i, 632), and this is simply explained 
by the assumption that the chlorides of phosphorus so commonly 
present in this reagent remain as phosphoric acid with the ketone 
and so overcome the alkalinity of the glass when the m. p. is 
determined. Some experiments are described which show the 
influence of traces of alkalis (sodium acetate, etc.) or non-volatile 
acids on the m. p. of the ketone and on the titration value for 
the enol present after melting. The same catalytic influence of 
alkalis is observed in the reverse process, the change from enol 
to ketone. If the enol is precipitated by hydrochloric acid instead 
of by acetic acid (which is usual) it is obtained free from alkali, and 
then has the m. p. 85° in Jena glass capillaries and remains enolic 
for a considerable time at 85—95° under these conditions. 
Michael’s stereoisomeric ketone forms of dibenzoylacetylmethane 
are therefore non-existent. There is only one form. In the case of 
tribenzoylmethane, Michael did not observe different modifications, 
but this is again influenced by alkalis as above. The alkali-free 
ketone in Jena glass tubes has the m. p. 245—250°, but this may 
be as low as 230° in soft glass. The alkali-free enol has m. p. 
155°, is stable in the cold, but changes within an hour at 100° 
into the ketone, more rapidly in a soft glass tube. J.C. W. 


Quinhydrones. I. Lirscuitz (Ber., 1916, 49, 2050—2054).— 
The author is engaged on a study of the optical properties of 
various classes of additive compounds. Quinhydrones are found 
to behave very differently from dyes or from meri-quinonoid 
additive compounds (compare Hantzsch, this vol., i, 431), and, 
moreover, the absorption spectrum of benzoquinhydrone is by no 
means typical of the class. This is demonstrated by studying the 
effect of adding hexamethylbenzene to chloranil. The particular 
band of the chloranil (ultra-violet) is flattended more and more 
as the hydrocarbon is added, and a new “quinhydrone band”’ 
appears in the visible spectrum almost as intense as a dye band. 
The equilibrium, quinhydrone — quinone+hydrocarbon, might 
even be studied spectrographically. In the case of benzoquin- 
hydrone, the bands due to the quinone and the additive compound 
are apparently so near as to overlap. In such cases, therefore, the 
quinhydrone curve should be carefully compared with those of its 
components. J.C. W. 


1 : 3-Dibromoantbraquinone. Fritz ULLMANN and Oskar EIsER 
(Ber., 1916, 49, 2154—-2169).—The bromine atom in position 1 in 
1:3-dibromoanthraquinone is very labile, and a number of 
reactions in which it participates are described. The other bromine 
atom also enters into reaction at higher temperatures, and further 
examples of this type of change are given. Similarly, the bromine 
atom in position 4 of 2:4-dibromo-l-aminoanthraquinone is shown 
to be reactive. Condensations of 1:3-dibromo-2-aminoanthra- 
quinone with mercaptans are also described. 
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1: 3-Dibromo-2-aminoanthraquinone is deprived of the amino- 
group by the diazo-reaction when 1:3-dibromoanthraquinone is 
obtained in 98% yield as canary-yellow needles, m. p. 210° (corr.). 
This reacts with ptoluenesulphonamide in boiling amyl alcohol, in 
the presence of anhydrous potassium acetate and a little copper 
acetate, to form 3-bromo-1-p-toluenesulphonylaminoanthraquinone, 
in pale greenish-yellow needles, m. p. 227°, which yields on hydro- 
lysis 3-bromo-l-aminoanthraquinone, in glistening, red needles, 
m. p. 243°, the acetyl derivative of which forms yellow needles, 
m. p. 214° (corr.). 3-Bromo-l-anilinoanthraquinone is obtained 
by a similar condensation, in red needles, m. p. 175° (corr.), whilst 
anthranilic acid yields in the same way 3-bromo-l-anthraquinonyl- 
anthranilie acid (1), in brick-red, glistening needles, m. p. 271° 
(corr.). When the chloride of this acid is heated in nitrobenzene, 
it gives 3-bromoanthraquinone-2 : l-acridone  (4-bromo-1 : 2- 
phthaloylacridone) (11), which forms glistening, reddish-violet 
erystals, m. p. 303°, and is transformed into a dibromo-compound, 
m. p. 298°, on boiling with bromine and nitrobenzene. 


Chop >0,H,Br'NH-C,H,-CO,H —> 


(I.) 
NH 
OH .<OO>O,HBr< 5 >O.H, 
(II.) 
3: 3/-Dibromo-1 :1/-dianthraquinonyl, 


CH, <CO>0,H,Br-O,H,Br<oy>O,H 


is obtained in yellow needles, m. p. 395°, by boiling the 1:3-di- 
bromoanthraquinone with copper powder in nitrobenzene. 

1:3-Diphenoxyanthraquinone is prepared in yellow needles, 
m. p. 167°, by boiling the dibromo-compound with potassium 
phenoxide and phenol in the presence of copper powder. Similarly, 
l-aminoanthraquinone condenses in naphthalene at 230°, in the 
presence of potassium acetate and copper acetate, to form 
1 :3-di-1/-anthraquinonylaminoanthraquinone, 


OL Co > CoH (NTC Ho CyH,) 


which crystallises in brick-red leaflets, m. p. above 400°. 

1 :3-Dibromo-2-aminoanthraquinone condenses with pthiocresol 
to form 3-bromo-2-amino-1-anthraquinonyl p-tolyl sulphide (III), in 
dichroic, red crystals, m. p. 188° (corr.), and this is converted by 
treatment with concentrated sulphuric acid and formaldehyde into 
5-bromo-3 :12-dimethyl-(1 : 2)-anthraquinonylbenzothiazine (IV), in 
glistening, yellow needles, m. p. 327°. 


OH,<60>C,HBr(NH,)-S:C,H,Me —> 
(III.) 


OH <o> OHBr<y 3. >CoH Me 


(IV.) 
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1-Aminoanthraquinone is most conveniently brominated by boil- 
ing it with bromine in nitrobenzene. 2 :4-Dibromo-l-aminoanthra- 
quinone (D.R.-P., 115048) yields 2-bromo-l-aminoanthraquinone 
(D.R.-P., 160169, 261270) when heated with concentrated sulphuric 
acid and aniline at 160—190°, and condenses with p-toluenesulphon- 
amide to form 2-bromo-l-amino-4-p-toluenesulphonylaminoanthra- 
quinone, which crystallises in reddish-brown leaflets, and is hydro- 
lysed by hot concentrated sulphuric acid to 2-bromo-1 : 4-diamino- 
anthraquinone, violet crystals with metallic lustre, m. p. 234°. 
The base also condenses with anthranilic acid to form 3-bromo-4- 
amino-l-anthraquinonylanthranilic acid, in felted, blue needles, 
m. p. 276°, and this undergoes further reaction with chlorosulphonic 
acid, resulting in the formation of 3-bromo-4-amino-1:2:1/:2/- 
anthraquinoneacridone (4-bromo-3-amino-1 : 2-phthaloylacridone), 


CH.<Go>C.Br(NH,)<hGg>CHy, in dark blue needles (D.R-P., 


256626). Finally, the base condenses with potassium phenoxide to 
form 1-amino-2:4-diphenoxyanthraquinone, glistening, yellow 
needles, m. p. 184°, mixed with a small amount of 4-phenozxy-2:1- 
anthraquinone-2! :1'-phenoxazine, 


H 
OH, <O0>0, 0 (OP) <AE SoH, 
which forms glistening, dark blue crystals, m. p. 428°. J.C. W. 


Formula of 8-Santolinenone. L. Francesconi and N. Granata 
(Gazzetta, 1916, 46, ii, 251—256. Compare A., 1914, i, 1134, 
1202).—8-Santolinenone, contained in the essential oil of Santolina 
chamecy parissus, gives a liquid oxime and a simple hydroxylamine, 
m. p. 63—64°, which emits bubbles at 179°, turns yellow at 192°, 
is optically inactive, and reduces Fehling’s solution, slowly in the 
cold and rapidly when heated. Under the action of acid, the oxime 
is reconverted into the ketone, but the hydroxylamine is stable, 
and thus resembles the majority of simple hydroxylamines. This 
B-hydroxylamine yields an ozalate, C,j)H,O,NH,0,H,C.O,, which 
forms white tufts, m. p. 161° (decomp.), and is inactive. Oxidation 
of the B-hydroxylamine by means of mercuric oxide gives a white, 
crystalline nitroso-compound, m. p. 60—62°, which turns blue when 
fused, is highly volatile at the ordinary temperature, and has a 
pungent odour similar to that of the ketone. 

The behaviour of B-santolinenone is best expressed by the 
formula 


-xCO*CHMe -1—CH,"CH Me 
CMey:C Qo CH, CH or OMes:C<G52 cH, CH: 
T. H. P. 


Artificial Resin Acide. Grora Coun (Chem. Zeit., 1916, 40, 
725—727).—The condensation of formaldehyde with phenoxyacetic 
acids in presence of hydrochloric acid gives rise to resins with 
strong acidic properties. Thus from phenoxyacetic acid itself a 
hard, pale yellow resin was produced. It gives a red coloration with 


m m* 
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concentrated sulphuric acid and an amorphous, brown colouring 
matter with resorcinol and zinc chloride, showing strong fluores- 
cence in alkaline solution. The ammonium salt is neutral in reac- 
tion, and gives with salts of the heavy metals flocculent precipitates, 
and with dyes, such as magenta, methylene-blue, etc., coloured pre- 
cipitates on the addition of acetic acid. Alkaloids are similarly 
precipitated, and can be detected in the precipitate of resin acid. 
On heating at 140° the resin acid loses water and formaldehyde, 
and is converted into a brittle and less soluble resin. When trioxy- 
methylene is used for the preparation instead of formaldehyde the 
product is a white powder which does not soften on the water-bath 
and is less soluble than the above, and a somewhat similar product 
is formed by the action of chloroacetic acid on the condensation 
product of phenol with formaldehyde. Resin acids prepared from 
resorcinol, guaiacol, carvacrol, and eugenol are also described. 
a-Naphthol gave, on the other hand, a crystalline product, m. p. 
227—228°. G. ; 


Colophony and Abietic Acid. Grorc Conn (Chem. Zeit., 1916, 
AO, 791—792).—Colophony resin is almost entirely soluble in am- 
monia, and the solution possesses properties similar to those of the 
ammonium salts of the previously described artificial resin acids 
(preceding abstract) in precipitating basic dyes and alkaloids 
from their solutions. The copper salt, although insoluble in am- 
monia and in alcohol, is readily soluble in ether. Under certain 
conditions colophony resin gives almost solid gels in aqueous 
ammonia up to dilutions as great as 1 in 500. Other bases, such as 
piperidine, give gels of a similar nature. A _ technically pure 
abietic acid of m. p. 156—162° was readily obtained in 56% yield 
from white colophony by warming on the water-bath with an equal 
weight of pure methyl alcohol and about an eighth of its weight 
of concentrated sulphuric acid with constant shaking. Two layers 
were rapidly formed and the whole set to a crystalline mass, which 
was filtered and washed with methyl alcohol. Abietic acid resem- 
bles the higher fatty acids in its behaviour with alkali hydroxides 
in regard to gel formation. The author is of opinion that natural 
colophony is a more or less pure, glassy abietic acid, and not an 
anhydride, as has been suggested. ~ Ge 


Storax. I. Identification of Conifer Resin Acids (Abietic 
and Pimaric Acids). M. Henze (Ber., 1916, 49, 1622—1632).— 
In the most recent investigation of storax, Tschirch and van Itallie 
(A., 1902, i, 109) apparently regarded the resin contained in the 
balsam as an individual ester, compounded of cinnamic acid and 
“storesinol.” It is now found that the resin consists of five or six 
compounds, the chief being free abietic and d-pimaric acids, a ketone 
and an easily esterifiable alcohol. The production of these acids 
was hitherto regarded as peculiar to the conifers, but it is possible 
that the resins obtained by wounding trees belonging to many other 
families contain them also. 

For the isolation of the acids, storax is dissolved in 70—80% 
alcohol, and the solution, decanted from a dark oil, is heated and 
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mixed with lead acetate. The lead salts crystallise on cooling, and 
are dried, recrystallised from chloroform and ethyl acetate, and 
decomposed by glacial acetic acid. On pouring into water, the 
acids are precipitated and they are then fractionally crystallised 
from acetic acid mixed with acetone or methyl alcohol. d-Pimaric 
acid separates first in rectangular platelets or columns, m. p. 
210—211° (sodium salt, pearly platelets; ammonium salt, silky 
needles; silver salt analysed), whilst abietic acid, the main con- 
stituent, crystallises later in triangular platelets, m. p. 158—165° 
(sodium salt, amorphous; ammonium salt, a jelly; lithium salt, fine 
crystals; silver salt analysed). 

Both acids suffer decomposition on distillation into carbon dioxide 
and aliphatic acids (? isobutyric acid), but pimaric acid distils un- 
changed in a vacuum. J. C. W. 


Hydrolysis of Picrotoxin by Methyl-alcoholic Potassium 
Hydroxide. Picrotoxinic Acid. Paut Horrmann and Hans 
WaAcurer (Ber., 1916, 49, 1554—1567. Compare this vol., i, 566). 
—Now that the products of the hydrolysis of picrotoxinin and 
picrotin have been characterised, it is possible to investigate the 
action of methyl-alcoholic potassium hydroxide on picrotoxin. The 
products are recognised to be potassium f-picrotinate, methyl hydro- 
gen picrotoxinindicarboxylate, and the esters of picrotoxinic and 
a-picrotinic acids. The hydrogenation and ozonation of picro- 
toxinic acid are also described. The ozonide yields formic acid 
and a ketonic acid on hydrolysis, and as the latter, “ picrotoxinonic 
acid,” gives a dibasic acid with the same number of carbon atoms 
on oxidation with nitric acid, it cannot be an a-ketonic acid, and 
picrotoxinic acid cannot be of the type CH,-CR°CO,H. The ketonic 
acid probably contains the carbonyl group in a ring, and its oxida- 
tion product is probably a lactone, thus: 


O ian 
co, Eon Ge - —> (CO, H),C,H.0,<i, 


Picrotoxinic acid forms an a ene C,H 90,, m. p. 206°, 
and this gives a silver salt, Cj,H,O,Ag,2H,O. Dihydropicrotoxinic 
acid, C,5;H»,0,,H,O, is prepared by the hydrogenation of picro- 
toxinic acid in the presence of palladous chloride; it crystallises in 
long, slender needles, m. p. 252°, [a]ii* + 94°53’, and forms a methyl 
ester, long, stout needles, m, p. 205°, [a]i* + 70°16’, and an ethyl 
ester, long, slender needles, m. p. 170°, fa]p°+70°51’. Anhydrous 
picrotoxinic acid dissolved in ethyl acetate and treated with ozone 
until it no longer absorbs bromine, forms an ozonide, C,,;H,,09, and 
this yields picrotoxinonic acid, CH 0g, on boiling with water. 
This acid crystallises from water in long prisms which crumble to 
a powder in the air, and the anhydrous substance decomposes at 
260°, has [a]j*+ 102923’, and forms a semicarbazone, 

C\5H,0,N3,2H,0, 
decomp. 197°, an oxime, C,,H,,O,;N-OH, decomp. 206°, and a 
phenylhydrazine salt of a phenylhydrazone, 
C,,H,,0;;N-NHPh,NH,-NHPh, 


m m* 2 
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pale yellow needles, decomp. 207°. The acid also gives a com- 
pound, C\,H,,O;, decomp. above 300°, when heated at 250° in a 
vacuum, and yields a methyl ester of its methyl ether, CgHo9Ox, 
when boiled with methyl iodide and silver oxide. This compound 
has m, p. 157°, [a]f"+ 111930’, forms a semicarbazone, glistening, 
prismatic tablets, decomp. 239°, and may be hydrolysed to the 
methyl ether of picrotoxinonic acid, which crystallises in stout 
needles, m. p. 185°, [a]7*+108°30’, and forms a phenylhydrazone, 
in yellow needles, decomp. 211°. When heated with concentrated 
nitric acid, picrotoxinonic acid yields a dibasic acid, C,,H,,O,; 
which crystallises in stout prisms, decomp. about 300°, 
{a]y” +76°59’, and forms silver and barium salts. J.C. W. 


Constitution of Picrotic Acid, C,,H,.O, I. Degradation of 
the Acid to an Aldehyde, C,,H,,.0,. Paun Horrmann (Ber., 1916, 
49, 2107—2116).—Picrotic acid has been converted through the 
amide into the amine, C,,H,,O,-NH,, and this has been degraded 
by Hofmann’s method to a tertiary base, C,,H,;,O,-NMe,, and a 
neutral substance, C,,H,,O,. The latter has also been converted 
into an ozonide which yields an aldehyde, C,.H,,O,, on hydrolysis. 
The neutral substance may therefore be represented by the formula 
C,,H,,0.°*CH:CHMe, and picrotic acid is consequently a butyric 
acid substituted by the residue, C,,H,,O,. This agrees with the 
facts gathered during researches on the oxidation of the acid, 
which have pointed to the fact that the benzene nucleus in the acid 
contains only two oxidisable substituents, one a methyl group and 
the other a chain with four carbon atoms (compare this vol., i, 
566). 

Picrotic acid contains a carboxyl and a lactone group. It is con- 
verted into the chloride by means of phosphorus pentachloride and 
then into the amide, C,,H,,0O,-CO-NH,, which crystallises in 
needles, m. p. 138°, and, on distillation, yields the nitrile, 
C,,H,;0,°CN, in stout crystals, m. p. 80°, b. p. 223°/12 mm. The 
amide is transformed by treatment with concentrated sodium hypo- 
chlorite into the amine, C,,H,,0O.*NH,, which is a viscous liquid, 
b. p. 200°5°/10 mm., and forms a hydrochloride, 1H,O, in stout, 
rhombohedra, a platinichloride, stout prisms, decomp. 229°, and a 
picrate, 1H,O, needles, m. p. 198°. The corresponding quaternary 
ammonium base, C,,H,,0O.*NMe,°OH, forms an iodide, 1H,O, in 
stout prisms, m. p. 149°, and a perchlorate, in feathery needles, 
m. p. 235°, and is decomposed at 190—220° into the tert.-base, 
C,,H,;,0."NMe,, b. p. 196°/10 mm. [platinichloride, orange needles, 
m. p. 223° (decomp.); aurichloride, stout prisms, m. p. 160°], and 
the unsaturated compound, C,,H,,05, b. p. 172—183°/13 mm. The 
latter is saturated with ozone in ethyl acetate and the ozonide is 
warmed with barium carbonate and water, when the aldehyde, 
C,.H,,03, is produced. This crystallises in large leaflets, which 
sublime in large tablets at above 140°/14 mm. and boil at 195°/ 
14 mm. The semicarbazone crystallises in slender needles, m. p. 
256° (decomp.), and the phenylhydrazone in pale yellow needles, 
m. p. 236°. J.C. W. 


ORGANIC CHEMISTRY. i, 829 


Bixin. IIL. I. J. Rivxes and J. F. B. van Hassevr (Chem. Week- 
blad, 1916, 18, 1224—-1229. Compare this vol., i, 495).—Distilla- 
tion in an absolute vacuum of the liquid obtained by the action of 
water on the ozonide of methylbixin yields four products. The first 
is a liquid distilling below 60° and forming a semicarbazone, m. p. 
261° (not 249°, as previously stated). Between 60° and 70° the 
product is the crystalline methyl f-acetylacrylate (not acetyl-y- 
butyrolactone, as previously supposed), which yields the following 
derivatives: oxime, m. p. 100°; semicarbazone, m. p. 196°; p-nitro- 
phenylhydrazone, m. p. 227—-228°; phenylhydrazone, m. p. 156°; 
B-acetoximoacrylamide, m. p. 233°. Between 110° and 120° the 
product is a crystalline compound, C,H, O;, m. p. 85°, probably the 
methyl ester of a ketonic acid. Its oxime has m. p. 106°. Between 
120° and 130° there distils an oil, which yields an almost insoluble 
semicarbazone, m. p. 256°. The experiments indicate that methyl- 


] \I 
bixin contains the grouping CMe-CH:CH-C-OMe. A. J. W. 


The Pigments of Molasses and the Residues from the 
Extraction of Sugar from Molasses. I. H. Sroirzensere (Ber., 
1916, 49, 2021—2023).—Molasses and similar residues from the 
beet-sugar industry contain a fluorescent pigment which is soluble 
in alcohol, and a dark brown one which is insoluble. The latter 
has been isolated from the residue left after extracting a syrup 
with alcohol, by precipitation with lead acetate and decomposition 
of the precipitate by means of hydrogen sulphide. The pigment, 
Cyp9H.sO,No, is a dark brown powder, soluble in alkalis or am- 
monia solution and in concentrated hydrochloric acid, but only 
sparingly so in water or other hydroxylic solvents. It sinters 
at 178—180° and is tasteless. Its behaviour on oxidation and 
reduction is briefly mentioned, but these questions and the nature 
of the other nitrogenous products in the syrup (the lead precipi- 
tate represents only one-third of the nitrogen) will apparently be 
dealt with in future papers. One kilo. of molasses yields about 
12 grams of the pigment. J.C. W. 


Pyrylium Compounds. Watruer Ditruey (J. pr. Chem., 1916, 
[ii], 94, 53—76).—The author has obtained derivatives of the 
pyrylium ring by a method which, when ammonia is present, leads 
to pyridine derivatives. It is therefore considered probable that 
syntheses which give the latter consist initially in formation of the 
pyrylium ring, the pyridine ring being formed later under the 
influence of ammonia. The most readily accessible salt is the stable 
double salt of triphenylpyryl chloride and ferric chloride, and is 
obtained from acetophenone (2 mols.), benzaldehyde (1 mol.) [or 
phenyl styryl ketone (1 mol.) and acetophenone (1 mol.)], acetic 
anhydride, and ferric chloride; benzylidenediacetophenone is 
formed as intermediate product. That the triphenylpyryl chloride 
here obtained is the 2:4:6-compound is shown by the ready forma- 
tion from it, by the action of ammonia, of 2:4 :6-triphenylpyridine. 
Similarly, the interaction of acetophenone and acetic anhydride in 
presence of ferric chloride yields 2:6-diphenyl-4-methylpyryl 
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chloride, which is converted by ammonia into 2:6-diphenyl-4- 
methylpyridine. 

For the colourless pseudo-base or pyranol obtained from 2:4:6- 
triphenylpyryl chloride by the action of a non-nitrogenous alkali, 
several constitutions are possible, the most probable being 

CH=———CPh 
CPh<oH-cPh(OH)> 2” 

Triphenylpyrylium compounds are discussed in comparison with 
those of triphenylmethyl, distyryl ketone, triphenylpyridine, and 
benzopyrylium, the last name being suggested in place of Decker 
and von Fellenberg’s phenopyrylium (A., 1907, i, 950; 1909, i, 116), 
which resembles phenylpyrylium so closely as to lead to confusion. 
Decker and von Fellenberg’s constitution for triphenylpyrylium 
is regarded as the most probable. 

The double compound of 2:4:6-triphenylpyryl chloride and 
ferric . chioride, CPh< OH opL> OCLFeCls, forms yellowish-red 
needles, m. p. 277° (corr.). 

2:4:6-7'riphenyl-2-pyranol, C.,H,,0,, forms bundles of colour- 
less needles, m. p. 119° (corr.), and exhibits faint fluorescence in 
glacial acetic acid solution and intense bluish-green fluorescence in 
solution in concentrated sulphuric acid. Crystallisation of pyranol, 
especially from pyridine, is accompanied by the precipitation of 
a sparingly soluble substance, which shows no fluorescence in 
sulphuric acid, and is possibly the ether corresponding with the 
pyranol. The platinichloride, (C.,H,,OCI),,PtCl,, forms a yellow 
precipitate, m. p. 225—226° (corr.). 

2:4:6-Triphenylpyryl picrate, C,,H,,0°-O-C,H,(NO,)3, forms 
stout, deep red prisms, m. p. 226—227° (corr.), and has a yellowish- 
red streak. With excess of picric acid in ether or acetone, this 
salt yields the acid picrate, Cy9H;gO,N3,C,H,0;N;3, which crystal- 
lises in yellow needles, m. p. 186—187° (corr.), and loses the extra 
molecule of picric acid when treated with a solvent of the latter. 

aye-Triphenyl-A-pentene-ae-dionedisemicarbazone, 

NH,*CO-NH-N:CPh-CH,:CPh:CH-CPh:N- NH:CO-NH,, 

prepared from 2:4:6-triphenyl-2-pyranol (1 mol.) and _ semi- 
carbazide hydrochloride (2 mols.) in pyridine, forms short, white 
needles, m. p. 225° (corr.) (decomp.), and gives a yellow, non- 
fluorescent solution in concentrated sulphuric acid. 

2:6-Diphenyl-4-methylpyryl chloride, C,,H,,OCI,H,O, forms 
long, straw-yellow needles, m. p. 125—-126° (corr.; decomp.), and 
shows faint blue fluorescence in solution in a large amount of 
water or in sulphuric acid. With ferric chloride, it forms the 
double salt, C,gH,,OCl,FeCl,, which separates in long, brownish- 
yellow, lanceolate crystals, m. p. 175° (corr.), and also shows slight 
blue fluorescence in aqueous or sulphuric acid solution. 

2 :6-Diphenyl-4-methylpyridine, C,sH,,N, forms hedgehog-like 
aggregates of colourless, lanceolate crystals, m. p. 72—73°, and 
functions as a weak base, but gives well-crystallisable salts. The 
nitrate, m. p. 185° (corr.), and picrate, m. p. 212—213° (corr.), 
were analysed. 
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2: 6-Di-p-anisyl-4-methylpyryi chloride is obtained as double salt 
with ferric chloride, CMe<Gu. Clon “OMe)> OCLBCChy when 
p-methoxyacetophenone is treated with acetic anhydride and ferric 
chloride. The double salt crystallises in brown needles with blue 
lustre, or in slender, brownish-yellow, rectangular prisms, m. p. 
179—180° (corr.), and gives a yellow solution with marked 
yellowish-green fluorescence in concentrated sulphuric —. 

H. P. 


Hydroxychalkones. J. Tampor [with A. Eckmann and H 
Berner (Ber., 1916, 49, 1704—1711).—Since so many plant pig- 
ments have been recognised as hydroxy-flavanones, -flavones, 
-flavanols, or -chalkones, syntheses of these compounds have 
acquired more interest, and it is proposed to pursue the subject 
further. 

Resacetophenone and m-hydroxybenzaldehyde condense together 
in the presence of aqueous-alcoholic potassium hydroxide to form 
2:4-dihydroxyphenyl 3-hydrozystyryl ketone, 

OH-C,H,-CH:CH-CO-C,H;(OH),, 
which crystallises in microscopic, brick-red needles, m. p. 209°, and 
yields a triacetate, in pale yellow needles, m. p. 100°. The crude 
dibromide of this, on warming with 40% potassium hydroxide, 
yields 7 :3/-dihydroxy-2-phenyl-y-benzopyrone, 
o-_ C,H,-OH 
§C0-CH 


which crystallises in pale yellow needles, m. p. 267°, and is appar- 
ently identical with Harpe and Kostanecki’s 3:3/-derivative, for 
it gives the same diethoxy-compound, m. p. 153° (A., 1900, i, 238). 
The corresponding 7 :3/-dihydroxy-2-phenyl-2 : 3-dihydro-y-benzo- 
pyrone (7 :3/-dihydroxyflavanone) is obtained by heating the above 
trihydroxychalkone with 10% sulphuric acid; it has m. p. 
182—183°, and forms a diacetate, m. p. 92—93°. 
m-Methoxybenzaldehyde condenses with resacetophenone di- 
methyl ether to form 2:4-dimethoryphenyl 3-methorystyryl ketone, 
which crystallises in pale yellow scales, m. p. 68°. 
Resacetophenone also condenses with p-hydroxybenzaldehyde, 
yielding 2:4-dihydroryphenyl 4-hydrozystyryl ketone, in yellowish- 
red needles, m. p. 187—188°, and this forms a triacetate, m. p. 
123°, and a trimethory-compound, m. p. 89°. The acetate com- 
bines with bromine to form 2:4-diacetoryphenyl aB-dibromo-B-4- 
acetoxyphenylethyl ketone, m. p. 172—173°, which is converted 
into 7:4/-dihydroxry-2-phenyl-y-benzopyrone, a glistening, yellow 
powder, m. p. 315°, identical with Kostanecki and Osius’s 3:4/- 
derivative (A., 1899, i, 370). This yields a dimethoxy-compound, 
m. p. 143—144°. The chalkone may also be converted into the 
flavanone, 7 : 4'-dihydrozy-2-phenyl-2 : 3-dihydro-y-benzopyrone, 
C,;H,,0,,H.0, which crystallises in yellow needles, m. p. 182—183°, 
and forms a diacetate, in silky, white needles, m. p. 175—176°. 
J C. W. 


OH-C,H ,H,0, 
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Action of Sulphur on Octylene under Pressure. WALTER 
FrrepMann (Ber., 1916, 49, 1551—1554)—-When caprylene 
nghige ogg, is heated with sulphur under pressure at 270—280° 
or a day, the following compounds are formed: the thiophen 
compound, C,H,.8, b. p. 180°, and the dimethylthiophthen deriv- 
ative, C,H,S,, m. p. 116—117°, which are obtained from n-octane 
under the same conditions (this vol., i, 735); a dimethyldiamy/- 
thiophen, C,,H.8, b. p. 160—162°/11 mm.; and a compound, 
C,,H,,8,, a yellowish-red, heavy oil, b. p. 186—188°/11 mm., 
D” 0°966. J.C. W. 


Dissociation Constants of Some Alkaloids. G. von WEIissE 
and Meyer Livy (J. Chim. phys., 1916, 14, 261—284).—The 
relative strengths and dissociation constants of a number of 
alkaloids have been determined by the method of Dutoit and 
Duboux. Neutralisation curves and displacement curves are pro- 
duced, and from them the dissociation constant is calculated. The 
former curves are obtained by measuring the conductivity of a 
solution of an alkaloid and then adding measured volumes of 
normal hydrochloric acid until the solution is neutralised, and 
measuring the electrical conductivity after each addition. The 
conductivities are then plotted against the number of c.c. of acid 
added. The displacement curves are produced similarly, using a 
solution of a salt of the alkaloid and adding measurable quantities 
of N-sodium hydroxide. The method of calculation of the dis- 
sociation constant is given for the following cases: (1) From 
neutralisation curves. (a) Monacid bases the hydrochlorides of 
which are not hydrolysed; (6) monacid bases the hydrochlorides 
of which are partly hydrolysed; (c) monacid bases the hydro- 
chlorides of which are strongly hydrolysed. (2) From displace- 
ment curves: diacid bases. The following values of A, the dis- 
sociation constant, have been determined at 18°: piperidine, 
1°3x10-%; coniine, 1°0x10-%; conhydrine, ca. 2°0x 10-4; 
piperine, 1°0 x 10-4; strychnine, ca. 1:0 x 10-7; brucine, 1°0 x 10-7; 
codeine, ca. 1°0x10-7; narceine, ca. 1°0x10-7;  pilocarpine, 
ca. 10-7; atropine, 1°7x10-!; hyoscyamine, 1°9x10-"; theo- 
phylline, 1:2 x 10-™; caffeine, 0°7 x 10-4; sparteine I, 1°0 x 10-°; 
sparteine, ca. 10-°; lupinine, 2x10-5; colchicine, ca. 10-'; 
emetine, 5°0 x 10-7. J. F. S. 


The d-Glucoside of Dihydrocupreine. P. Karrer (Ber., 1916, 
49, 1644—1648).—It has sometimes been affirmed that glucosides 
are more physiologically active than their parent substances, but 
that is certainly not so in the case of dihydrocupreine d-glucoside. 

For the production of this compound, the alkaloid is treated 
with acetobromoglucose in the presence of dilute sodium hydroxide, 
whereby the tetra-acetyl-d-glucoside is obtained as an amorphous 
powder, m. p. 95—102° (hydrochloride, 2HCl, well-developed 
needles, m. p. 236—237°, [a]'§-—1°88°), and this is hydrolysed by 
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contact with 0°5N-sodium hydroxide to the dihydrocupreine 
d-glucoside, 


N H 
oo! Pm / & 
ri? i oe \H 
| | | He | Et 
C,H,,0,°0. — Te 
ce a es oe AN | i 
i ae 3A NZ 
CH(OH)Y N 
This is also amorphous, has m, p. about 160°, and forms a hydro- 
chloride, [a] about — 160°. J.C. W. 


Pare Colchicine. FE. Merck (Pharm. Zentr-h.,1916, 57, 619—620), 
—Pure colchicine forms white, amorphous, odourless flakes, m. p. 
between 142° and 147°. It is readily soluble in water, alcohol, 
chloroform, or benzene. From its aqueous solution, it is deposited 
in large, yellow, rhombic crystals of the sparingly soluble 
hydrate of the formula (C.,.H,,0,N).,3H,O. Colchicine forms also 
two crystalline compounds with chloroform, containing respectively 
1 and 2 mols. combined with 1 mol. of chloroform. They are 
completely decomposed at 100°, or by warming in aqueous solu- 
tion at 50°, in the latter case with formation of the hydrate. 

G. F. M. 


Tne Alkaloids of Ipecacuanha. P. Karrer (Ber., 1916, 49, 
2057—2079).—Working independently, and with other ends in 
view, the author has obtained evidence as to the chemistry of 
emetine and cephaeline which agrees almost entirely with that 
put forward by Carr and Pyman (T., 1914, 105, 1591). He 
also has shown that emetine is the O-methyl ether of cephaeline, 
and has prepared, in addition, other ethers. Of the methyl, ethyl, 
and propyl ethers, the first-named, that is, emetine, is always the 
most physiologically active, which is contrary to the rule in the 
case of homologues of quinine or hydroquinine. It is also shown 
that emetine and cephaeline yield the same product on demethy]l- 
ation, and this is designated emetoline, because of its phenolic 
character. Evidence as to the nitrogen linkings has been obtained 
by the Hofmann degradation, and it appears that one of the 
atoms is in a simple ring, whilst the other is common to two nuclei. 
Emetine also yields a yellow product on oxidation with iodine. 
In these respects, therefore, it greatly resembles canadine, that is, 
hydrogenated berberine. All the facts known at present in rela- 

tion to emetine point to the presence in 

| the molecule of the annexed fragment. 

aie aS te a A historical summary of the chemistry of 

| | the ipecacuanha woo is given. Py 

properties and analyses of emetine and its 

wa ny hydrochloride and very characteristic hydr- 

C iodide, and of cephaeline hydrochloride, are 
described. 
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Emetine hydrochloride is demethylated by boiling with hydriodic 
acid and red phosphorus, and emetoline (noremetine), Co;Hg0,No, 
is thus produced, in pale yellow flocks, m. p. 205°, which give the 
catechol reaction with ferric chloride. Cephaeline gives the same 
compound. 

Cephaeline may be methylated by means of methyl sulphate, 
but a better agent is nascent diazomethane, obtained by adding 
nitrosomethylurethane to a solution of the hydrochloride in methyl 
alcohol and shaking the mixture with methyl-alcoholic potassium 
hydroxide. Hmetethyline (cephaeline ethyl ether), m. p. 68—71°, 
forms a hydriodide, Cy,Hy.O,N,,2HI, in white clusters, m. p. 
209—210°; emetpropyline, m. p. 58—60°, forms a hydrochloride, 
2HCl, in velvety needles; emetallyline hydrochloride crystallises in 
white ‘needles. 

When emetine is methylated, it yields V-methylemetine dimeth- 
iodide, Cy.H,,0,N.I,, and this, on boiling with silver oxide and 
water, yields a product derived from the base through the elimina- 
tion of two molecules of water. This anhydrotrimethylemetine 
is a vitreous substance, b. p. 283—284°/3 mm., which forms a 
hydrochloride, C.gHs,0,N,.Me,,2HCl, and on methylating this 
again, and then treating the new salt with silver oxide, trimethyl- 
amine and water are eliminated, and a new, vitreous, unsaturated 
base, which forms a hydrochloride, Cj,H,;0,NMe,,HCl, is 
obtained. 

Emetine is oxidised by alcoholic iodine at 100° to form dehydro- 
emetine iodide, CopyHO,NoI, which crystallises in golden-yellow 
clusters, m. p. 177—179°, and is unaffected by alkali hydroxides. 
The halogen is removed by means of silver iodide, however, with 


the formation of an amorphous, yellow substance, m. p. 110°. 
J.C. W. 


Cephaeline Ethyl Ether. J. W. Meaper (Eng. Pat., 11718; 
from J. Soc. Chem. Ind., 1916, 35, 978—979).—Cephaeline ethyl 
ether, probably C.,Hs;0,N.*OEt, is obtained as a varnish-like sub- 
stance by the action of ethyl bromide and an alcoholic solution of 
sodium ethoxide on cephaeline. It forms a crystalline hydro- 
chloride (needles) and hydrobromide. The ether and its salts are 
valuable medicinal products. H. W. 


N-Demethylocodeine (Norcodeine). II. Orro Diets and 
Ernst Fiscuer (Ber., 1916, 94, 1721—1724. Compare A., 1914, 
i, 989).—When codeineoxidesulphonic acid is oxidised with potass- 
ium chromate, it yields a compound, which Freund and Speyer (A., 
1911, i, 909) designated “ codeineoxidesulphonic acid hydrate,” to 
which they assigned a formula with the same number of carbon 
atoms as the parent substance, thus: C,,H,,O;NS —> C,,H,,0,NS. 
Formaldehyde is liberated during the oxidation, however, and the 
compound is really norcodeinesulphonie acid, C\;H,O,NS, whilst 
the base which Freund and Speyer obtained by heating it with 
water under pressure is norcodeine The acid decomposes at about 


335°. 
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The elimination of the N-methyl group as formaldehyde also 
takes place when codeine oxide itself is heated with potassium 
chromate solution. J.C. W. 


Preparation of Derivatives (Esters) of 4-Hydroxypiperidine 
and its N-Alkyl Derivatives. B. Emmerr (D.R.-P., 292846; from 
J. Soc. Chem. Ind., 1916, 35, 1082).—Esters of 4-hydroxypiperidine 
and its N-alkyl derivatives with organic acids are prepared by the 
usual methods, and are valuable as local anzsthetics and as 
mydriatics. Examples mentioned are the benzoic and ptoluic 
esters of 4-hydroxypiperidine and the o- and p-toluic and p-nitro- 
benzoic esters of 4-hydroxy-l-methylpiperidine. H. W. 


Catalytic Hydrogenations. XII. Hydrogenation of Hetero- 
cyclic Compounde, A. Sxkira and W. Brunner (Ber., 1916, 49, 
1597—1605).—The best conditions are described for hydrogenating 
various pyridine, quinoline, and cinchona bases as completely as 
possible. Colloidal platinum, protected by gum arabic, is the 
catalyst employed. 

Pyridine is quickly reduced in dilute hydrochloric acid solution 
to piperidine, and even to pentane and ammonia if the action is 
prolonged at 50°. a-Picoline reacts much more slowly, but yields 
in acetic acid solution a-pipecoline, and the velocity of the hydro- 
genation again diminishes rapidly in the cases of ay-lutidine, which 
forms ay-lupetidine, b. p. 140—142°, and collidine, which gives 
copellidine, b. p. 151—153°; hydrochloride, m. p. 287° (corr.), 
platinichloride, CgH,,N,H,PtCh, m. p. 248—249° (corr.). It is 
very necessary to use pure bases, isolated from the recrystallised 
picrates, to obtain good results, and the reduction is expedited by 
warming the solutions at 45—50°, chiefly owing to the increased 
solubility. 

1-Phenylquinoline-3-carboxylic acid (atophan) may be reduced 
in warm solutions to 1-phenyl-1:2:3:4-tetrahydroquinoline-3- 
carboxylic acid (tetrahydroatophan), m. p. 218°, and finally to 
1-phenyldekahydroquinoline-3-carborylic acid, CyH.,O.N, m. p. 
330° (decomp.). 

Quinine, or, better still, dihydroquinine, or dihydrocinchonidine, 
may be reduced to hexahydrocinchonidine, C,,H.0N,, white 
leaflets, m. p. 206° (corr.), [a] —81°, hydrochloride, m. p. 
281—-282° (decomp.), and finally to dodekahydrocinchonidine, 
Ci9H3,ON,, a hygroscopic base, m. p. 104°, [a] —51°. Cinchonine 
or dihydroquinidine likewise yields hexahydrocinchonine, 
C,,H,,ON,, which crystallises in slender needles, m. p. 241° 8 
fa] +170°19°, and forms a hydrochloride, m. p. 308° (corr. 


The preparation obtained from dihydroquinidine has to be freed 
from another product, C.,H,,ON.,H.O, m. p. 83°, which is soluble 
in ether. J.C. W. 


Chromo-isomerism of the Acridonium Salts. A. Hanrzscu 
(Ber., 1916, 49, 2169—2179. Compare A., 1911, i, 673).—In 
view of the criticisms and tentative suggestions of Kehrmann with 
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regard to the constitution of acridonium salts, a more exact study 
of the inter-relationships of the sulphites of phenylmethyl- 


acridonium, [ CoH <u >CoH | SO,, has been made. When 


freshly prepared, the sulphite is yellow, but this salt very quickly 
changes into a green dihydrate. This loses water in a desiccator 
and changes into the same brown salt as is obtained if pheny]l- 
methylacridol is treated with sulphur dioxide in a dry solvent. 
This brown salt or the green hydrate forms a brown alcoholate, 
1EtOH, or a brown additive compound, with 0°5CHCl,, when dis- 
solved in alcohol or chloroform, whereby it is noticed that the 
solution is first of all green for a shorter or longer time. Solu- 
tions in tetrachloroethane remain green for a considerable time, but 
deposit a brown compound, with 1C,H,Cl,, on evaporation. Penta- 
chloroethane gives also a brown compound, with 0°5C,HCI,, from a 
stable, green solution, but if the original brown sulphite is tritu- 
rated with this solvent, and then the solvent is washed away by 
means of light petroleum, a green compound, with 4C,HCI,, is left, 
which loses the combined solvent on further treatment with 
petroleum, finally leaving the green sulphite, (C.,H,,N),SO,. All 
these brown salts yield a brown sulphite free from combined solvent 
if treated with methyl alcohol, the solutions being yellow for a few 
moments before they change to brown. 

Acridonium salts therefore give yellow solutions in water, methyl 
alcohol (labile), acetonitrile, or nitrobenzene, etc., brown in other 
alcohols, and green in ethyl alcohol and chloroform (labile), tetra- 
or penta-chloroethane, and the corresponding solid sulphites are 
the labile yellow salt, the brown salt and its compounds with 


solvents, and the green salt and its hydrate, mentioned above. 
J.C. W. 


An Extension of the Theory of Addition to Conjugated 
Unsaturated Systems. I. Constitution of the Salts of 
1-Benzylidene-2-metbyl-1:2:3:4-tetrahydroisoquinoline. Etticr 
Ertie Prepen Hamitton and Rosert Rosinson (T., 1916, 
109, 1029—1038).—1-Benzylidene-2-methyl-1 : 2: 3 :4-tetrahydroiso- 
quinoline, prepared either by the dehydration of N-phenylacetyl- 
B-phenylethylmethylamine with phosphoric oxide in_ boiling 
xylene or by the action of an alkali hydroxide on the metho- 
chloride or methosulphate of 1-benzyl-3:4-dihydroisoquinoline, 
gives salts identical with the metho-salts derived from the latter 
substance. As the salts of the latter are almost certainly of 
normal structure, the formation of salts from the benzylidene 
base must be accompanied by a structural change of the type 


C(:CHPh):NMe O(CH,Ph):NMel _ 


son, CH, CH,——-CH, ’ 


— O,0,< 


similar reactions have already been observed (Decker, A., 1905, i, 
667; Decker and Klauser, A., 1904, i, 338), for example, with 
N-methylisopapaverine in salt formation. The authors regard 
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their observation as a strong confirmation of the existence of latent 


valencies in the conjugated -C:C-N- nucleus and of the activity 
of these latent valencies in the reaction; they represent the pro- 
cesses of this type by the general scheme: 


Q b 3. b 

a a - 

c C + | —_> c:C y —_—_ eC P 
\- i _a—e y YY" \ 
deC deC Cedy 


The two units of partial valency assumed for the tervalent nitrogen 
atom are regarded as quite distinct from the latent valencies which 
are capable of raising the atom to the quinquevalent condition, 
and these are represented in the above formule by the circular 
bond. 
Piperonylidene-B-phenylethylamine, 
CH,:0,°C,H,*CH:N-CH,*CH,Ph, 
needles or prisms, m. p. 68—69°, obtained by the direct interaction 
of piperonal and 8-phenylethylamine at the ordinary temperature, 
is readily resolved into its components by warm hydrochloric acid ; 
in solution in methyl iodide at the ordinary temperature it under- 
goes gradual conversion into the corresponding methiodide, which 
slowly separates in flat, yellow needles; this substance is decom- 
posed by warm water, giving rise to piperonal and V-methylphenyl- 
ethylamine hydriodide (compare Forster, T., 1899, 75, 936; Decker 
and Becker, A., 1913, i, 260). N-Phenylacetyl-B-phenylethyl- 
methylamine, CH.Ph-CH,*NMe-CO-CH,Ph, a colourless, viscid 
substance, b. p. 235°/20 mm., was prepared by treating an aqueous 
solution of phenylethylmethylamine with phenylacetyl chloride in 
the presence of free alkali. 
1-Benzylidene-2-methyl-1 : 2:3 :4-tetrahydroisoquinoline, 


H,°C,H, 
H,*N Me 


a golden-yellow syrup, b. p. 213°/21 mm., is formed most con- 
veniently by the action of cold potassium hydroxide solution on 
1-benzyl-3 : 4-dihydroisoquinoline methochloride or methosulphate ; 
it is also produced by the dehydration of V-phenylacetyl-8-pheny]l- 
ethylmethylamine in hot xylene solution with phosphoric oxide. 
The hydriodide, pale yellow, hexagonal tablets, m. p. 196—198° 
(decomp.), of the new base is obtained both when a solution of 
the base in sulphuric acid is treated with potassium iodide and 
when benzyldihydroisoquinoline is allowed to react additively with 
methyl iodide; the auwrichloride, orange needles, m. p. 135—137°, 
is of the same characteristics whether prepared from the benzyl- 
idene base or from the methochloride of benzyldihydrotsoquinoline ; 
the platinichloride, orange-yellow prisms, m. p. 215—216°, is also 
obtainable from both bases. As explained above, these salts in 
structure are probably of the metho-salt type. 


>C:CHPh, 
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When J-methylisopapaverine is heated with excess of methyl 
iodide for five hours, the product contains a methiodide 
of annexed constitution, as may be proved 

OMe by conversion into the corresponding 
quaternary hydroxide and subsequent oxida- 
tion with permanganate to dimethoxy-N- 


Joe pers . 
St methylisoquinoline, and acetoveratrone {sali- 
CH Me cylidene derivative, 
OH-C,H,-CH:CH-CO:-C,H,(OMe),, 
C bright yellow, prismatic needles, m. p. 153° 


Y ae a with decomp.|._ In the original alkylation, 
= puet therefore, on account of the conjugated 


aaa JN AEH nitrogen-ethylene linking, the methyl radicle 
CH had become attached at a carbon atom. 
In hot hydrochloric acid, the above sali- 
cylidene compound undergoes rapid conversion into 3/:4/-dimeth- 
oxy-2-phenyl-1 : 4-benzopyranol anhydroferrichloride, 


O,H,:0(FeCl,). 
He py O'CgH (OME) 


chocolate-brown needles with green reflex, m. p. 201°. D. F. T. 


[Methylphenazonium Iodides.] A. Hanrzscu (Ber., 1916, 49, 
1865—1867).—Polemical. A reply to Kehrmann (this vol., i, 668). 
J. C. W. 


Hydrazones of Diphenylenehydrazine. A. V. Brom (J. pr. 
Chem., 1916, [ii], 94, 77—84)—The diphenylenehydrazones 
usually have higher melting points than the as-diphenylhydrazones, 
and some of them are sparingly soluble and crystallise readily. 
Further, diphenylenehydrazine is easily obtained pure, which is 
not the case with as-diphenylhydrazine. 

Derivatives of carbazole with the substituents in the nucleus are 
readily converted into the corresponding hydrazines (compare 
Wieland, Siisser, and Fressel, A., 1912, i, 906), which yield well 
crystallisable hydrazones, 

Diphenylenehydrazine [9-aminocarbazole] has m. p. 151° (Wie- 
land, Siisser, and Fressel, Joc. cit., gave 147°) and dissolves in con- 
centrated sulphuric acid, giving a colourless solution turned bright 
green by addition of a trace of nitric acid. For the preparation of 
the corresponding hydrazones the components must usually be 
heated together in absolute alcohol in presence of a little concen- 
trated sulphuric acid or glacial acetic acid, although even under 
these conditions the hydrazones of certain ketones cannot be 
obtained. Most of these hydrazones dissolve readily, but those of 
ortho-substituted aldehydes are very slightly soluble. Methods of 
separation for mixtures of aldehydes and ketones may be based 
on these results. 

Acetyldiphenylenehydrazine [9-Acetylaminocarbazole], 


it >N-NHAc, 
oH, 
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forms colourless needles, m. p. 247°, does not give Biilow’s reaction, 
and dissolves in concentrated sulphuric acid with formation of a 
yellow coloration, which turns to green on addition of ferric 
chloride or alkali dichromate. 

o-Nitrobenzaldehydediphenylenehydrazone [9-o-nitrobenzylidene- 
aminocarbazole], C,gH,,;0,N3, forms reddish-yellow needles, m. p. 
149°, and is so slightly soluble in alcohol, even when warmed, that 
its formation serves for the detection of small proportions of 9-amino- 
carbazole. It undergoes no change when boiled with formalde- 
hyde solution or when heated for several hours with anhydrous zinc 
chloride at 190°. 

9-Salicylideneaminocarbazole, C,gH,,ON., forms colourless, silky 
needles, m. p. 147°, gives yellow solutions in various solvents, and 
dissolves in concentrated sulphuric acid to a golden-yellow liquid, 
which is not changed by addition of nitric acid. 

9-0-Methorybenzylideneaminocarbazole, C,H,ON,, forms small, 
colourless needles, m. p. 147—148°, and dissolves in concentrated 
sulphuric acid to a golden-yellow solution, which is rendered paler 
by a little nitric acid and green by a few granules of dichromate. 

9-m-H ydrorybenzylideneaminocarbazole, C,yH,,ON>, forms thin, 
pale grey needles, m. p. 153—154°, with previous sintering, quickly 
darkens in the air, and is dissolved by concentrated sulphuric acid 
to an orange-yellow colour, which is scarcely altered by addition 
of a little nitric acid. 

9-p-Hydroxybenzylideneaminocarbazole forms pale grey needles, 
m. p. 189°, and dissolves in concentrated sulphuric acid to a golden- 
yellow liquid, which is turned green by dichromate or ferric chloride 
and a transitory violet by a trace of nitric acid. 

9-p-Hydrory-m-methorybenzylideneaminocarbazole,  CypHgO.No, 
forms slender, colourless needles, m. p. 129°, and gives a golden- 
yellow solution in concentrated sulphuric acid, which is turned dark 
green by a drop of nitric acid. 

9-Cinnamylideneaminocarbazole, Cy,H,.Nz, forms yellow needles 
or brownish-yellow prisms, m. p. 130—131°, and dissolves in concen- 
trated sulphuric acid to a golden-yellow solution, which is turned 
pale yellowish-brown by a little nitric acid. 

Acetophenonediphenylenehydrazone [9-diphenylmethyleneamino- 
carbazole|, CoyH, No, forms small, yellow crystals, m. p. 132°, and 
in concentrated sulphuric acid forms a golden-yellow solution, the 
colour of which is first destroyed and then gradually turned red by 
a trace of nitric acid. T. H. P. 


The Indigo Chromophore. M. Craasz (Ber. 1916, 49, 
2079—2095).—It is customary to ascribe the tinctorial properties 
of indigotin to the grouping -CO-C:C-CO-, although attempts have 
been made to give a quinonoid configuration to the dye. Further- 
more, the occurrence of this grouping in a compound has led Fried- 
lander to adopt the description “indigoid,” although some sub- 
stances which do contain this system are not dyes, and others which 
resemble indigotin closely do not contain it. Such a dye is 
“thionylindigo” (A., 1912, i, 513) with the grouping -SO-C:C-SO-, 
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or more striking still, the sodium salt of the yellowish-red com- 
pound obtained by condensing isatin chloride with benzsulphon- 
azoline (this vol., i, 425, 752). With these and other examples, 
the theory is developed that dyes of the indigo series are only 
formed when some auxochrome in the molecule so modifies the 
state of one benzene nucleus that a quinonoid configuration is 
acquired. This is rendered possible by the formation of a betaine- 
like ring, in which the carbonyl group participates. 

Indigotin itself, therefore, is represented by the formula (I) and 
“thionylindigo” by (II). In the case of the compound derived 


NH NH NH NH 
ON 4\\ J\\NA\ AO 4\\ VAN AN 
l 0 So:c O | | |} 0 Sorc’ oO 
VW VY NZ \4 \Z VY \Y \F 


(I.) (II.) 
from benzsulphonazoline and isatin chloride, the bridge-formation is 
hindered by the presence of the acidic -SO,— group, and the com- 
pound (III) has merely the yellowish-red colour due to the 


N . \ 
OH < 89, >< Gg, —> 
(III.) 3 
H 


/\ 
0,8, <S8>cn-00%a) 0\,0,5, 
-_ ae 


C 
(IV.) 


ethylene linking. Its sodium salt as an indigoid dye can be repre- 
sented by formula (IV). This specific indigoid chromophore is not 
restricted to the imino-group as the auxochrome. 

8 Any electropositive auxochrome which can enter 


ONA™ into inner-salt formation with a carbonyl group 
| O >C: will give a similar chromophore (for example, the 
WANA annexed one). The above chromophore gives blue 
C shades, whereas the sulphur compound gives 


reds, and in both cases the tints can be modified 
by the presence of the ethylene bridge as well. Numerous examples 
are discussed in the light of this theory. J.C. W. 


New Derivatives of Di-indyl. W. Mapetune and F. Hacer 
(Ber., 1916, 49, 2039—2050).—A C-acetyl, a N-acetyl, and a 
N:N-diacetyl derivative of di-indyl can be obtained under various 
conditions, but it is found to be impossible to acetylate the mono- 
derivatives further. This can only be explained by assuming that 
in these compounds the 1:1/-nitrogen atoms or the 3:3/-carbon 
atoms as the case may be are bridged across. There are many 
other indications that di-indyl exhibits a great tendency to form 
new ring systems in this way, one of which has already been men- 
tioned in the case of 3 :3/-imino-2:2/-di-indyl (A., 1914, i, 738). 
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The three acetyl derivatives are formed together when a con- 
centrated solution of di-indyl in acetic anhydride is kept at 
40—50°, and they can be separated by crystallisation. 1:1/-Di- 
acetyl-2 : 2'-di-indyl, Cy,H,,0.N., forms readily soluble needles, m. p. 
208°, whilst the N-acetyl compound, 1 : 1/-cycloacetyl-2 : 2!-di-indyl, 

08,2 pS i nae Y ag _— 
\cuZ \coH sie 


crystallises in sparingly soluble tablets or prisms, m. p. 212°. The 
C-acetyl compound, 3: 3/-cycloacetyl-2 :2'-di-indyl, 


NH NH 
\ Y i” 
CoH _cZomeon)So_7 — 


preponderates if di-indyl is boiled with acetic anhydride, and is also 
formed when acetyl chloride is added to an ethereal suspension of 
magnesium di-indyl bromide, which is obtained by mixing di-indyl 
with magnesium ethyl bromide in ether. The compound crystal- 
lises from acetic anhydride in long, glistening needles, m. p. 217°. 

In contrast with the above, benzoyl chloride yields 3 :3!/-dibenzoyl- 
2:2!/-di-indyl, m. p. 267°, either by direct application or through 
the intervention of the Grignard compound. This behaves as a 
di-enol of the formula 


08 <SSo-c<h>0o,4, , 
CPh-OH CPh-OH 
for it yields a dipotassiwm salt, pale yellow, rhombic tablets, almost 
insoluble in water, from which a dimethyl ether, m. p. 290°, and a 
diethyl ether, m. p. 258°, may be obtained by the action of the 
alkyi iodides. 

Many attempts have been made to reduce di-indyl, but without 
much success. Treatment with concentrated hydriodic acid and 
acetic acid at 125° gives a compound which is a monacid base, and 
only forms additive compounds with acyl chlorides, and in which 
the 3:3/-carbon atoms are apparently united through the participa- 


tion of the acetic acid. The product is therefore presumed to be 
3 :3/-cycloethylidene-4 :5:6:7:8:9-hexahydro-2 : 2'-di-indyl, 


N NH 
C,H, ,: C--C C,H 
6 \ oZome Sc—” 6 


It crystallises in colourless tablets, m. p. 214°, forms a hydro- 
chloride, stout, dark brown needles, a di-picrate, brown needles, 
m. p. 165°, and yellow additive compounds with acetyl and benzoyl 
chlorides. J. C. W. 


Heterocyclic Sulphones. V. ‘Sulphurylindigo” and “Sul- 
phurylisatin.” M. Craasz (Ber., 1916, 49, 1880—1883).—In a 
recent paper, a “ trisulphurylisatodinitrile’’ was described as the 
product of the action of nitrous fumes on “sulphurylindoxyl” 
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(benzsulphonazoline) (this vol., i, 425). If the action is continued 
in hot solutions, the result is the oxidation of the methylene group 
to carbonyl or the oxidative linking of two molecules, with, there- 
fore, the formation of an isatin and an indigotin. The “ sulphuryl- 


isatin” (benzsulphonazolone), CH<s Sco, is the sole product 
2 


if anhydrous solvents are used, or if the compound is nitrated and 
the moist nitro-derivative (ibid.) is at once added to sodium hydr- 
oxide. It is a brown powder, m. p. 150—155°, which dissolves in 
ammonia to give pure yellow or brown solutions, without the red 
tinge of ordinary isatin. The “ sul phurylindigo,” 


NHA,..,—NH 
O,H, 80,7 C:°<g0, 7 CoH » 


is best obtained by oxidising with chromic acid in acetic acid solu- 
tions. It is a brown, microcrystalline powder, m. p. 106—110°, 
devoid of tinctorial properties. 

Similarly, bromobenzsulphonazoline (ihid.) may be oxidised to 
“ aa!-dibromosul phurylindigo,” 


OH < go, >CBr-CBi <S0, CoH, ; 
an ochre-coloured powder, m. p. 142—143°. J. C. W. 


Formation and Properties of Compounds from 1 :2-Diketones 
and Benzamidine. I. Diacetyl and Benzamidine. Orro DiELs 
and Kart Scutetcnu (Ber., 1916, 49, 1711—1721).—Diacetyl com- 
bines with benzamidine when added to an aqueous solution of 
the hydrochloride mixed with sodium acetate, to form the hydro- 


: NH-OMe-OH 
chloride of the compound Pegi? sgl 
fine crystals, m. p. 165°, and is readily decomposed into its parent 
substances on warming with water. A good method for purifying 
diacetyl is thus indicated. The compound condenses with benz- 
aldehyde in alkaline solutions, yielding the compound 

NH-CMe-O 
< 
CPh<y— Me: o> CHP, 


in white crystals, m. p. 175°. When boiled with dilute hydro- 
chloric acid the substance loses the elements of water, forming the 


compound CPh <n. oe 


m. p. 202-—203° (evolution of formaldehyde), and forms a hydro- 
chloride, silky needles, m. p. 167—-168° (decomp.) and other salts. 
This glyoxaline base condenses with phenylearbimide to form the 
compound C,,H,;0.N3, short columns, m. p. 227°, and reacts with 
acetic anhydride in the cold to give the acetyl derivative, 
C,,H,,0O.Nz, m. p. 133°, which decomposes at 140—160° into a 
yellow substance. With boiling acetic anhydride, however, the 
base yields the colourless compound 


CPh:N. 


which separates in 


, which crystallises in stout prisms, 


N==€ Ph 


OH, 
N:cMe> <n, Some:n 
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which crystallises with 2EtOH and has m. p. 222°. The base also 
loses the elements of formaldehyde when heated with ethyl malon- 

. . .N--CMe 
ate, forming 2-phenyl-4-methylglyoxaline, CPh< AGH : 
bundles of small needles, m. p. 293°. Nitric acid oxidises the base 
to the compound C,,H,,0,N>,, long needles, which loses water at 
108° and changes into the compound C,,H,ON,, m. p. 160°, 
bundles of long platelets. These give yellow solutions in water or 
alkalis, and the latter forms an aniline salt, yellow needles, m. p. 
115—116°, which loses water at 80° in a vacuum and yields an 
anilide, C,,H,;Ns, m. p. 175°. The compounds are therefore 
regarded as hydroxymethylene derivatives, thus: 


N:CMe :<CMe 
CPh<y.4(0H)-CH,-OH -C:CH-OH' 
J. 0. W. 


in 


and OPh<y 


Preparation of Barbituric Acid Derivatives. FARBENFABRIKEN 
vorm. F. Bayer & Co. (D.R.-P., 293163; from J. Soe. Chem. Ind., 
1916, 35, 980).—-Unsymmetrical disubstituted malonic acids of the 
general formula CR!R*(CO,H),., where R! is an alkyl or aryl group 
and R* is an alicyclic radicle or a secondary alkyl group of the 
isopropyl type, are converted into barbituric acid derivatives by 
the usual methods, or the second substituent may be introduced 
into a mono-substituted barbituric acid prepared from the corre- 
sponding malonic acid derivative or from barbituric acid, or into 
one of the intermediate products obtained in the preparation of 
barbituric acid derivatives. Barbituric acid derivatives in which 
the carbon atom in the 5-position is attached to an alkyl or aryl 
group and to an alicyclic radicle or an isopropyl or similar second- 
ary alkyl group are less toxic and have a more powerful hypnotic 
action than other symmetrical and unsymmetrical disubstituted 
barbiturie acids. H. W. 


Action of o-Chlorobenzaldehyde on 1-Aminoanthraquinone. 
GrorG KatiscHer and Fritz Mayer (Ber., 1916, 49, 1994—2000). 
—In D.R.-P., 280711, Cassella & Co. have described the pre- 
paration of a dye by heating together o-chlorobenzaldehyde and 
l-aminoanthraquinone in the presence of an acid-fixing material 
and a little copper. The dyg, CyH.O,N, (2 mols. base+2 mols. 
aldehyde— 2HC1—2H,0), is a blue powder which dyes cotton 
bluish-green from a violet-red vat, and is formed, for example, 
when l-aminoanthraquinone (10 parts), o-chlorobenzaldehyde (8), 
naphthalene (20), anhydrous potassium acetate (10), and cuprous 
chloride (0°4) are heated together for some hours at 225—230°. 

This dye is not the only product of the interaction of the two 
agents. If they are heated together (1 mol. amine to 3 mols. 
aldehyde) with anhydrous sodium carbonate and a little copper 
powder in boiling nitrobenzene, they yield o-l-anthraquinonyl- 


| 
i 
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aminobenzaldehyde (1-0-aldehydoanilinoanthraquinone), 
OH <0 >O,Hy NH-C,H,-CHO, 


in red crystals, m. p. 254°, which dye cotton pale bluish-violet from 

a reddish-violet hyposulphite vat. If the proportions of amine to 

aldehyde are 2:1, then the product of a similar treatment is 

l-anthraquinonyliminoanthraquinone-2 : l-acridone (5-1'-anthra- 

quinonylimino-| :2-phthaloylacridine) (annexed formula), which 

crystallises in dark violet needles, and 

rn. gives on heating a sublimate of 

CO wy! | l-aminoanthraquinone and a residue 

ris a % o_ \% of the above patented dye. It also 

f | | | oy. decomposes into 1-aminoanthra- 

\4\A\7 N CO quinone and _ anthraquinone-2 : 1- 

CO A\A\Z™\. acridone (1:2-phthaloylacridine) on 

boiling with glacial acetic acid and 

\4\/\7 concentrated hydrochloric acids. 

CO That the compound is formed by the 

oxidation of a condensation product 

of the above aldehyde, m. p. 254°, with l-aminoanthraquinone is 

shown by the fact that it is also produced when o-chlorobenz- 

aldehyde and l-aminoanthraquinone are boiled with mercuric 
sulphate in nitrobenzene. 

The aldehyde, m. p. 254°, will also condense with other amines 
to give substances which yield acridones on oxidation. Thus, 
when heated with aniline and mercuric sulphate in nitrobenzene, it 
forms phenyliminoanthraquinone-2:1-acridone (5-phenylimino-1 : 2- 
phthaloylacridine), which separates in coppery crystals and dyes 
cotton blue. This may also be obtained by heating anthraquinone- 
2:l-acridone (1:2-phthaloylacridine) with phosphorus penta- 
chloride and condensing the dichloro-derivative so formed with 


aniline. J.C. W. 


Preparation of Alkyl Esters of 1-Aryl-4-diethylaminoethyl- 
5-pyrazolone-3-carboxylic Acid. FArswerkKe vorm. MEISTER, 
Lucius, & Brinine (D.R.-P., 293287; from J. Soc. Chem. Ind., 
1916, 35, 1083).—The previously unknown alkyl esters of 1-aryl- 
4-diethylaminoethyl-5-pyrazolone-3-carboxylic acid, 

i ; C(CO,R):N 
NEt,-[CH,], CH<, O any) , 
have been found to possess pronounced anesthetic properties. 
They are obtained by treating the esters of 1-aryl-5-pyrazolone-3- 
carboxylic acid, preferably in the form of their alkali salts, with 
halogenethyldiethylamines. H. W. 


Triazoles from Dibenzamide or Di-p-toluamide and Hydrazine 
Salts. Hersert Wortcnowe (Monatsh., 1916, 37, 473—487).— 
Brunner has shown that aliphatic secondary amides react with 
semicarbazide or phenylhydrazine salts to form triazoles, even in 
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aqueous solutions (A., 1915, i, 1007). This reaction has now been 
extended to aromatic diamides, but, as might be expected, these 
react more sluggishly, and it is, indeed, necessary to fuse them 
with the hydrazine salts in order to obtain any quantity of the 
triazole. This procedure recalls Pellizzari’s reaction, in which 
amides are distilled with hydrazides to form triazoles (A., 1911, i, 
1035), and it might be supposed that in the case, for example, 
of the fusion of dibenzamide with phenylhydrazine hydrochloride, 
benzamide and benzoylphenylhydrazine are first formed and then 
react to form the triazole. It is shown, however, that at the 
temperature of the fused mixture, 150—160°, benzamide and 
benzoylphenylhydrazine do not react to any appreciable extent. 

Dibenzamide, when fused with semicarbazide hydrochloride, 
yields 3:5-diphenyl-1:2:4-triazole, m. p. 190—191°; acetyl com- 
pound, m. p. 107—108°; silver salts, C,,H,j)N,Ag, decomp. 246°, 
and C,,H,,N;Ag,C,,H,,N3, decomp. 190—200° (compare Pinner, 
A., 1894, i, 385). With phenylhydrazine hydrochloride, it yields 
1:3:5-triphenyl-1:2:4-triazole, and with 8-naphthylhydrazine 
hydrochloride, 3:5-diphenyl-1-8-naphthyl-1:2:4-triazole (Engel- 
hardt, A., 1897, i, 127). 3:5-Diphenyl-l-a-naphthyl-1 : 2: 4-triazole 
is a pale grey powder, m. p. 131—132°, and 3:5-diphenyl-1-o-tolyl- 
1:2:4-triazole crystallises in rosettes of microscopic prisms or 
needles, m. p. 87—88°, and forms a hydrochloride, m. p. 178°. 
p-Tolylhydrazine hydrochloride yields the isomeric diphenyl-p- 
tolyl triazole, which forms a hydrochloride, m. p. 172° (Walther 
and Krumbiegel, A., 1903, i, 661). 

Di-ptoluamide yields with phenylhydrazine hydrochloride 
1-phenyl-3 : 5-di-p-tolyl-1:2:4-triazole (Engelhardt), and with semi- 
carbazide hydrochloride, 3 :5-di-p-tolyl-1:2:4-triazole (Pinner, A., 
1895, i, 138). J. C. W. 


Action of Potassium Cyanide on the 2 : 4-Dichlorophenyl- 
hydrazone of Oxal-ester-chloride [Carbethoxyformyl] Chloride]. 
(Transformation of Aceto- into Cyano-acetic Ester Derivatives.) 
Cart Bitow and Peter Nesper (Ber., 1916, 49, 2179—2203).— 
Ethyl sodiocyanoacetate condenses with neutral diazonium salts to 
form compounds which are usually met with in a labile, “a’’-, and 
a stable, ‘‘ B”-, modification, both of which form the same potassium 
salt. The constitution of these isomerides has engaged the atten- 
tion of chemists from time to time, and the view is usually held 
that the stable ones are true hydrazones, thus, 

R-NH-N:C(CN)-CO,R, 
whilst the labile ones are the tautomeric azo-compounds or possibly 


cyclic structures of the type NH:C<y GOS N, or that they 


may be stereoisomerides, Hantzsch being inclined to the last view 
(A., 1905, i, 615). 

It is now found that the 2:4-dichlorophenylhydrazone of the 
ester chloride of oxalic acid, C,H;,Cl,-NH-N:CCl-CO,Et, reacts 
with potassium cyanide to give what can only be regarded as the 
true 2:4-dichlorophenylhydrazone of ethyl cyanoglyoxylate, 
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C,H;Cl,,NH-N:C(CN)-CO,Et, which is also formed when ethyl 
cyanoacetate is coupled with diazotised 2:4-dichloroaniline. This 
is yellow, and forms a yellow potassium salt, from which an excess 
of a mineral acid liberates a labile, white modification. Both 
isomerides yield an indifferent, white methyl derivative, which can 
be reduced to 2:4-dichloromethylaniline. In each case, therefore, 
the reactive hydrogen atom is attached to the nitrogen atom next 
to the benzene residue, which disposes of the azo-structure and the 
above cyclic formulation for the labile compound. The latter is 
supposed to be formed from the stable isomeride by the alternate 
addition and elimination of the elements of the mineral acid, 
resulting in the production of the annexed structure, which would 

explain the lack of colour and the chemical 


N ' behaviour of the compound. 
LN The 2:4-dichlorophenylhydrazone of oxal- 
C,H,Cl,"N H- ester-chloride is mixed with potassium 


N==0-C0. Et cyanide in alcoholic solution, when the 2:4- 
i dichlorophenylhydrazone of ethyl cyano- 
glyoxylate separates in golden-yellow needles, m. p. 177°, together 
with the product of the elimination of two molecules of hydrogen 
chloride from two of the starting material, namely, ethyl di-2:4- 
dichlorophenyldihydrotetrazinedicarboxylate, 
a ZN’ N(C,H,Cl,)X ,. . 
CO,Et-C<y Oa oy. zi >C-CO,Et, 
a representative of a class of compounds examined by Bowack and 
Lapworth (T., 1905, 87, 1856). The pale lemon-yellow, labile 
modification, m. p. 103—104°, is obtained by carefully diazotising 
a suspension of 2:4-dichloroaniline hydrochloride in concentrated 
hydrochloric acid and adding the filtered solution to a mixture of 
sodium acetate and a dilute, alcoholic solution of ethyl cyano- 
acetate. The stable form is recovered unchanged from solution in 
concentrated sulphuric acid on dilution, or by the action of carbon 
dioxide on the yellow solution in potassium hydroxide, but if the 
solution of the potassium salt is added to a large excess of 10% 
hydrochloric acid, the labile modification is produced. This 
changes on melting, or on boiling with alcohol or glacial acetic 
acid for half an hour or so, into the stable form. 

If the potassium salt is made into a paste with methyl sulphate 
and then warmed, the 2:4-dichlorophenyl-a-methylhydrazone is 
obtained, in rosettes of stout, white needles, m. p. 80°. On account 
of the lack of colour, the compound is regarded as conforming to 

the a-modification (annexed formula). 


N Unlike the hydrazone, with what is 
VAN termed a “rolling, living” hydrogen 
C,H,Cl,N Me: atom, this methyl compound is_ easily 


N=C-C0.Et hydrolysed to the carboxylic acid. The 

' ’ resence of an ester grouping is proved by 

the formation of the colourless hydrazide, C,;,H,ON,Cl,, m. p. 172°, 
which dissolves in acids or alkalis, the potassium salt being yellow. 
That is, the imido-hydrogen in the group -CO-NH-NH,j is acidic, 


Se Wwe weve YF YY FOP VS Ul 
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and when this participates in the salt formation the molecule con- 
forms to the open type of the stable hydrazone. Otherwise, the com- 
pound has the cyclic structure of the labile hydrazone. The pres- 
ence of the amino-group in the hydrazide is demonstrated by the 
formation of a benzylidene compound, in white filaments, m. p. 
205°. Although the basic properties have been destroyed by this 
condensation, the compound does not dissolve in alkalis, that is, 

the acidic imido-hydrogen has dis- 


N appeared too. This is explained by 

en We CHPh the a formula for the com- 
oN Me: pound. 

re —— Pune ak, The above cyclic 2:4-dichloro- 


phenyl-a-methylhydrazone of ethyl 
cyanoglyoxylate is reduced by zine dust and hydrochloric acid 
(added drop by drop) to 2:4-dichloromethylaniline, 

C,H,Cl,-NHMe, 

a white substance, m. p. about 40°, which forms an acetyl com- 
pound, prismatic tablets, m. p. 90°, a nitroso-compound, long, pale 
yellow needles, m. p. 54°, and a platinichloride, long, stout, orange- 
brown needles, m. p. 197—198°. 

Starting with 2:5-dichloroaniline, a similar series of compounds 
has been obtained. The 2:5-dichlorophenylhydrazone of ethyl 
cyanoglyozylate exists in the “open” form, in reddish-yellow 
leaflets, m. p. 146—147°, and in the cyclic form as pale yellow 
needles, m. p. 104°5°, which gives colourless solutions in most sol- 
vents with the exception of pyridine, which opens the ring. The 
cyclic 2:5-dichlorophenyl-a-methylhydrazone forms transparent, 

colouyless, stout plates, m. p. 


N 128—129°, and is converted by 
LN means of hydrazine hydrate into 
C,H, Cl,-N Me- the cyclic hydrazide (annexed 


N==C:CO-NH:NH. formula), which crystallises as a 
* mass of white needles, m. p. 
161—162°, and condenses with benzaldehyde to form the benzyl- 
idene compound, in bundles of limpid crystals, m. p. 197° (decomp.). 
The phenylmethylhydrazone, m. p. 129°, on reduction, yields 
2:5-dichloromethylaniline, an oil, which gives an acetyl compound, 
m. p. 69—70°, and a nitroso-compound, m. p. 66—67°. J.C. W. 
Tetramethyldiaminophenazine. P. Karrer (Ber, 1916, 49, 
1643—1644).—When a mixture of equimolecular quantities of di- 
methyl-o- and dimethyl-m-phenylenediamines, dissolved in hydro- 
chloric acid, is oxidised by potassium dichromate, a small yield of 


tetramethyl-2 : T-diaminophenazine, NMe,-C,H, <n >C,Hy-NMe,, 
is obtained. This is conveniently precipitated as the zincichloride 
in the presence of salt and then converted into the hydriodide, 
which is violet-red. J.C. 
Aliphatic Diazo-compounds. III. H. Sraupincer (Ber., 1916, 
49, 1884—-1897. Compare A., 1911, i, 751; 1912, i, 245).—In the 


main, an introduction to the following ten papers. 
Many aliphatic diazo-compounds may be prepared by oxidising 
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the hydrazones of aldehydes or ketones with mercuric oxide. Most 
of them were obtained by Curtius in this way, but he regarded 
them as tetrazenes. Others have been prepared by an extension 
of von Pechmann’s method, from nitrosourethanes. The so-called 
diazo-anhydrides have also been obtained by the action of acyl 
chlorides on ethyl diazoacetate, thus: 2N,CH-CO,Et+R-COCIl= 
R-CO-CN,°CO,Et + CH,Cl-CO,Et + Ng. 

The colour of diazomethane is considerably deepened by the 
introduction of two radicles; thus the compound CMe,:N, is red 
and CPh,-N, bluish-red. 

The stability of these diazo-compounds varies considerably. Some 
only lose nitrogen at 100° or above, and frequently the decomposi- 
tion is attended by a violet luminescence, recalling “active” nitro- 
gen. Tests for active nitrogen, according to Strutt, have, however, 
been negative. Many attempts have also been made to demon- 
strate the existence, if only in the nascent state, of substituted 
methylenes. Diazo-compounds have been decomposed in the pres- 
ence of agents which should combine with methylenes, but only in 
the case of the decomposition of diazomethane in the presence of 
carbon monoxide has any trace of an expected product been ob- 
tained. These react to give keten, thus: CH,N,+CO=CH,:CO+ 
N, (loc. cit.). What does happen when diazo-compounds are 
heated can be traced back to transformations of the methylene, 
however, and these fall into three classes (loc. cit.). 

The constitution of diazo-compounds is discussed. An objection 
to the Thiele-Angeli formulation is that the introduction of one 
or two carbonyl groups at the methylene carbon atom diminishes 
the intensity of the colour and lowers the reactivity of the mole- 
cule, whereas in other cases in which carbonyl is placed adjacent 
to unsaturated groupings the colour and reactivity are enhanced 
(compare ketones and phenylhydrazones). Curtius’s ring formu- 
lation still explains matters best, if it is assumed that the ring can 
easily be ruptured under appropriate treatment. J.C. W. 


Aliphatic Diazo-compounds. IV. Comparison ofthe Nitrogen 
Scission in the Case of Different Aliphatic Diazo-compounds. 
H. Sraupincer and Atice Gave (Ber., 1916, 49, 1897—1918). 
The authors have made a gasometric study of the decomposition 
of diazo-compounds in cumene or bromobenzene solutions, under 
the influence of heat alone or in the cold in the presence of acetic 
acid or its chloro-derivatives. It is found that the catalytic influ- 
ence of the acids increases with their strengths, but that few 
generalisations can be made with regard to the connexion between 
constitution, colour, and stability of the diazo-compounds. Very 
broadly speaking, it can be said that carbonyl groups diminish 
the intensity of the colour and increase the stability towards acids, 
but there seems to be no connexion between colour and the speed 
of decomposition by heat alone. 

Many of the compounds examined are more particularly described 
in succeeding papers, but the chief factors of interest in the above 
connexion are summarised below. 
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Acetonehydrazone, conveniently obtained by heating ketazine 
with pure hydrazine, yields dimethyldiazomethane on shaking a 
cold solution in xylene with yellow mercuric oxide; a mobile, red 
liquid, b. p. —31°2°/14 mm., with a stupefying odour, decomposes 
spontaneously, often with violence, at the ordinary temperature, 
very violently with acids. Phenyldiazomethane, from benzalde- 
hydehydrazone, is a brownish-red liquid, b. p. 81°/15 mm., 
3/—43°/1°5 mm., with a “life” of a few days, and decomposes 
briskly in boiling xylene or with acids. Acetophenonehydrazone, 
m. p. 22°, yields phenylmethyldiazomethane as a dark red oil with 
a peculiar, sweet odour, which decomposes briskly within a few 
minutes at the ordinary temperature and yields with benzoic acid 
a-phenylethyl benzoate, CHMePh-OBz, a colourless oil, b. p. 
170—172°/10 mm. 

Diphenyldiazomethane, m. p. 29—30°, is deep bluish-red, keeps 
for a few days, decomposes briskly with boiling xylene, violently 
with glacial acetic acid; diphenylenediazomethane, m. p. 95°, is 
deep orange-red, keeps for months, fairly briskly decomposes in 
boiling xylene, violently with acetic acid; benzoylphenyldiazo- 
methane, m. p. 79°, is orange-coloured, keeps for a few days, decom- 
poses violently with boiling xylene or acetic acid; methyl diazo- 
acetate, b. p. 33°/10 mm., is lemon-yellow, stable at the ordinary 
temperature, explodes on heating, decomposes slowly in boiling 
xylene, after a time with acetic acid and vigorously with dichloro- 
acetic acid; ethyl diazoacetate, b. p. 46°/11 mm., is lemon-yellow, 
decomposes slowly with acetic acid, violently with dichloroacetic 
acid; diazoacetophenone, m. p. 50°, is pale yellow, stable at the 
ordinary temperature, slowly decomposed by boiling xylene or mono- 
chloroacetic acid, vigorously by dichloroacetic acid ; dibenzoyldiazo- 
methane, m. p. 114°, is very pale yellow, violently decomposes in 
boiling xylene; acetylbenzoyldiazomethane, m. p. 62°, is_ pale 
greenish-yellow, vigorously decomposed in boiling xylene or boiling 
dichloroacetic acid; diacetyldiazomethane, b. p. 57°/0°1 mm., is 
deep lemon-yellow, stable at the ordinary temperature, explodes on 
heating, violently decomposed in boiling xylene, moderately so in 
boiling dichloroacetic acid. 

Methyl benzoyldiazoacetate is almost colourless, has m. p. 84°, 
is moderately briskly decomposed by boiling xylene, but may be 
recrystallised from boiling dichloroacetic acid; methyl acetyldiazo- 
acetate is pale yellow, has b. p. 83°/12 mm., and decomposes very 
slowly in xylene or dichloroacetic acid on boiling; ethyl diazo- 
malonate, b. p. 106—108°/10—11 mm., is pale yellow and very 
stable. J. C. W. 


Aliphatic Diazo-compounds. V. Action of Hydrogen Sul- 
phide on Diazo-compounds. H. Sraupineer and J. Sieawarr 
(Ber., 1916, 49, 1918—1923).—The so-called diazo-anhydrides com- 
bine with hydrogen sulphide to form thiodiazoles, whereas most 
diazo-compounds hitherto examined were found to suffer reduction 
to hydrazones. For this reason, it has been assumed that the two 
classes of diazo-compounds are differently constituted. It is now 
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shown, however, that such a rigid distinction with regard to the 
reaction with hydrogen sulphide does not exist. Three main reac- 
tions are recognised: (1) those diazo-compounds in which the nitro- 
gen ring is easily ruptured give thiols; (2) the proximity of 
carbonyl groups to the nitrogen ring strengthens this, and hydro- 
gen sulphide may effect reduction to hydrazones, especially in the 
presence of ammonia; or (3) the carbonyl group may react with 
the hydrogen sulphide, and the -CS group so formed undergo 
rearrangement with the nitrogen ring into a thiodiazole ring. 

Diphenyldiazomethane reacts with hydrogen sulphide in alcoholic 
solution to give nitrogen and thiobenzhydrol (diphenylmethylthiol), 
which is a very unpleasant smelling, yellow oil, b. p. 128—130°/ 
1°2 mm. 

Benzoylphenyldiazomethane, suspended in alcohol, yields ethy! 
diphenylacetate, but in alcoholic ammonia the reaction is somewhat 
brisker, and diphenylacetamide is formed, mixed with diphenyl- 


thiodiazole, APo Noy, which is the main product when only a 


CPh--S 

little ammonia is vsed. This compound forms white crystals, m. p. 

93—94°, but soon becomes yellow in the light, and is decomposed 

by boiling in ethyl benzoate into tetraphenylthiophen, sulphur, 
J.C 


and nitrogen. C. W. 


Aliphatic Diazo-compounds. VI. Diphenyldiazomethane 
Derivatives. H. Sraupincer and J. Goxpsrein (Ber., 1916, 49, 
1923—-1928).—The preparation and decomposition of some substi- 
tuted diphenyldiazomethanes are described. 

The Aydrazone of di-p-tolyl ketone, m. p. 108—110°, when shaken 
with yellow mercuric oxide in benzene, yields di-p-tolyldiazo- 
methane, (CsH,Me),CNo, in permanganate-like crystals, m. p. 101°. 
This changes into the yellow ketazine, N,C,(CsH,Me),, m. p. 
190—191°, on boiling with benzene or heating in a vacuum, and it 
also decomposes when left in carbon disulphide for a few days into 
tetra-p-tolylethylene, glistening, white crystals, m. p. 151°. 

The hydrazone of phenyl p-tolyl ketone, m. p. 80—81°, yields 
phenyltolyldiazomethane, in violet-red needles, m. p. 53—55° 
(decomp.), which decompose spontaneously into the ketazine. 

The hydrazone of di-p-bromophenyl ketone, small, white crystals, 
m. p. 92—94°, forms di-p-bromophenyldiazomethane, in pale red 
crystals, m. p. 90—92°, and this changes quickly in boiling benzene 
into the ketazine, C.gH,,N.Br,, m. p. 228—230°. 

The hydrazone of di-diphenylyl ketone, m. p. 172°, condenses with 
benzaldehyde to form the benzylidene compound, 

(C,H,Ph),C:N-N:CHPh, 
m. p. 69—70°, and is oxidised by mercuric oxide to the ketazine, 
(C;H,Ph),C,N,, m. p. 190°, the intermediate diazo-compound being 
too unstable to be isolated. 

Curtius’s 3-diazo-2-oxyindole (diazoisatin) (A., 1891, 451) decom- 
poses when heated with benzene at 200° into 3:3-bis-indole (Wahl 
and Bayard, A., 1909, i, 330). J. C. W. 
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Aliphatic Diazo-compounds. VII. Diphenyldiazomethane. 
H. Sraupincer, Eve. Antues, and F. Prennincer (Ber., 1916, 49, 
1928—1941).—The preparation and reactions of diphenyldiazo- 
methane are described. Although it is more deeply coloured than 
diazomethane, it is not so chemically active, whereas in the case 
of the ketens the coloured diphenylketen is more reactive than the 
colourless, unsubstituted keten, 

Diphenyldiazomethane, CPhy:N., is obtained in excellent yield 
by shaking a cold solution of benzophenonehydrazone in light 
petroleum with yellow mercuric oxide. It crystallises in dark 
Bordeaux-red needles, m. p. 29—-30°, gradually decomposes into the 
ketazine, and explodes at about 115°, whereby a blue luminescence 
is observed at the moment before decomposition. 

With boiling alcohol, it reacts slowly to form the ketazine and 
benzhydryl ethyl ether; with phenol, the reaction is rather violent, 
and the main product is apparently the benzhydryl phenyl ether. 
Carboxylic acids react briskly, but the action can be modified by 
dilution ; benzoic acid gives a high yield of benzhydryl benzoate. 
Amines react very slowly in the cold; aniline at 100° yields 
diphenylmethylaniline. 

Hydrogen chloride at — 80° gives as the main product diphenyl- 
chloromethane, b. p. 168°/20 mm.; no indication of the formation 
of a diazonium chloride according to the scheme CPh,:N:N + HCl= 
CHPh,:NCIN being obtained. 

When mixed with aniline and carbon disulphide, it forms benz- 
hydryl dithiocarbanilate, CHPh,*CS,*NHPh, in colourless crystals, 
m. p. 129—130°. 

Ethyl fumarate reacts with diphenyldiazomethane in ethereal 
solution to form ethyl 5:5-diphenyl pyrazoline-3 :4-dicarbozrylate, 

CPh,-CH°CO,Et 
7 H<y==¢-C0, Et ; 
this loses nitrogen at 190—200° and passes quantitatively into 
ethyl 1:1-diphenylcyclopropane-2 : er 
H-CO,Et 
ORT ate ; 
m. p. 181°. Ethyl cinnamate, even undiluted, only discharges the 
colour of diphenyldiazomethane after about two months; on warm- 
ing the syrup until the nitrogen evolution has ceased, ethy/ 
1:1:2-triphenylcyclopropane-3-carborylate may be obtained in 
colourless crystals, m. p. 93°. Diphenylketen and diphenyldiazo- 
methane react together vigorously in ethereal solution to form, pre- 
CPh,N_. 
sumably, tetraphenyl pyrazolone, CO<op, NY in deep yellow 
2 


in colourless tablets, m. p. 137—138°, and 


crystals, m. p. 136°. This compound explodes mildly when heated, 
and leaves a brown resin which glows in the dark, even after some 
months if gently warmed. 

When a solution of diphenyldiazomethane in light petroleum is 
left with carbonyl chloride, chlorodiphenylacetyl chloride is formed 
in excellent yield. Oxalyl chloride likewise forms chlorodipheny]l- 
pyruvyl chloride, but this, and the corresponding methyl ester, 


nn 2 
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decompose on heating, even in a high vacuum. The anilide, 
CPh,Cl-CO-CO-NHPh, however, crystallises with 1 mol. of benzene 
in white needles, m. p. 132—133°. Benzoyl chloride and ethyl 
chloroformate do not react with diphenyldiazomethane. Thionyl 
chloride reacts slowly, sulphuryl chloride violently, to form dichloro- 


diphenylmethane. J. C. W. 


Aliphatic Diazo-compounds. VIII. Action of Sulphur Di- 
oxide on Diphenyldiazomethane. H. Sraupincer and F. 
Prennincer (Ber., 1916, 49, 1941—1951).—Diphenyldiazomethane 
reacts briskly with sulphur dioxide, but different products are 
obtained according to which of the agents is in excess. These can 
be explained, however, by the participation of the hoped-for pro- 
duct, diphenylsulphen, CPh,:SO,. 

By adding a solution of diphenyldiazomethane to liquid sulphur 
dioxide, a high yield of benzophenone is obtained, which is ex- 


plained by the scheme CPh,:SO, +80, —> CPh,<))2>SO—> 


Ph,CO + 8,0, (=S+S0,). . The existence of the oxide 8,0, could 
not. be proved. 

If, on the other hand, sulphur dioxide is led into a solution of 
diphenyldiazomethane in carbon disulphide, the ketazine, tetra- 
phenylethylene, and tetraphenylethylenesulphone are formed, thus: 


CPh,:80,+CPb,:N,= {PPS > 


CPh,—N 
CPh, 
N,+80,<Op), — O,Ph,+S80,,. 


This sulphone is white, but changes on crystallising from hot sol- 
vents such as benzene or carbon disulphide into a yellow sulphone, 
probably Cie. hSs0,, which crystallises with 1CS, in 
needles, m. p. 160°." A third sulphone, white crystals, m. p. 
173—174° (decomp.), is obtained if the original sulphone is heated 
alone or shaken with methyl alcohol. These sulphones lose sulphur 
dioxide at 150—160° in a vacuum, and change into a colourless 
hydrocarbon, CygHo, m. p. 194—194°5°, isomeric with tetraphenyl- 
ethylene. 

If sulphur dioxide is led into alcoholic solutions of dipheny]l- 
diazomethane, the esters of diphenylmethanesulphonic acid, 
CHPh,°SO,H, are formed. The acid is obtained from the esters by 
hydrolysis with aqueous alcohol; it crystallises from benzene with 
1H,O, and has m. p. 111—112° (decomp.); the methyl ester has 
m. p. 101°, the ethyl ester, m. p. 71—72°. J.C. W. 


Aliphatic Diazo-compounds. IX. Dipbenylenediazomethane. 
H. Sraupincer and Axice Gave (Ber., 1916, 49, 1951—1960).— 
Diphenylenediazomethane is conveniently prepared by the auto- 
oxidation of fluorenonehydrazone. For this purpose the hydr- 
uzone is suspended in alcoho] containing a little dissolved sodium 
and shaken with glass beads, a current of purified air being 
admitted the while. 
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When left with dilute alcohol and a drop of hydrochloric acid the 
compound forms fluorenyl alcohol (Schmidt and Stiitzel, A., 1910, 
i, 29); with hydrogen chloride in ether it forms 9-chlorofluorene 
mixed with a little bi-diphenylene-ethylene ; bromine gives 9 : 9-di- 
bromofluorene, colourless needles, m. p. 114°; aniline at 100° yields 


fluorenylaniline, oo “tl -NHPh, almost colourless needles, m. p. 


121°; acetic acid produces fluorenyl acetate, m. p. 75°; benzoic acid 
yields much bi-diphenylene-ethylene and also a fluorenyl benzoate, 
m. p. 100°, isomeric with Schmidt and Stiitzel’s ester, m. p. 161° 
ibid. 
Etbyt fumarate reacts in ethereal solution to form ethyl 1-di- 
phenylenecyclopropane-2 : 3-dicarboxylate, ta BD>e< “at ae a 
colourless crystals, m. p. 104°; the corresponding acid crystallises in 
tablets, which darken in colour at 270°. Similarly, ethyl cinnamate 
reacts in about three weeks to form ethyl 2-phenyl-1-diphenylene- 
cyclopropane-3-carboxylate, white leaflets, m. p. 116°, the corre- 
sponding acid forming pale orange crystals, m. p. 211°. 
Diphenylketen also xo: slowly, yielding a compound, probably 
-C,,H, 


- <orn,- CO 
pose at about 162°, giving nitrogen, but not carbon monoxide. 
Carbonyl chloride gives rise to chlorodiphenyleneacety] chloride, 
m. p. 129° (A., 1906, i, 861); oxalyl chloride yields dichlorobi- 
diphenylenediacetyl in colourless prisms, m. p. 190—1i91°, whilst 
oxalyl bromide gives the corresponding compound, 
C,.H,:-CBr-CO-CO-CBr°C,,Hsg, 
in yellow leaflets, m. p. 203—204°; sulphury] chloride forms 
9 : 9-dichlorofluorene. J. C. W. 


of the formula , in yellow tablets which decom- 


Aliphatic Diazo-ccompounds. X. Attempts to Prepare 
Isomeric Diazo-compounds or Hydrazones. H. Sraupincer and 
Auice Gave (Ber., 1916, 49, 1961—1968)—The formation of 
cyclopropane derivatives by the action of ethylenic compounds on 
diphenylenediazomethane (preceding abstract) suggested that azo- 
compounds might react in the same way to give substances of the 


type eee It was hoped that by a suitable choice, for 
example, a compound in which R represented an ester grouping, it 


, , , : pee H 
might be possible to obtain the hydrazi-derivative, aa : 


H N 
and then the diazo-compound, iccht If this should differ 
from the original ae the latter would con- 
H, . 
’ & H, >C:NiN. It is found, however, 


that all hydrazi-compounds with free hydrogen undergo rearrange- 


form to Thiele’s formulation 
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ment at once into hydrazones. If, therefore, compounds of the 
type R,C <u seem to be incapable of existence and easily change 
into R,C:N-NH,, it should not be difficult to assume that the azo- 
ring in R,C<U will also be easily ruptured under appropriate treat- 


ment. Miiller’s experience with hydrazi-compounds, prepared inde- 
pendently by the same method (A., 1915, i, 509) supports these 
views. 


Diphenylenediazomethane reacts with ethyl azodicarboxylate to 
N-CO,Et 


form ethyl hydrazifluorenedicarborylate, C,H: C<h. -CO, Et’ 


colourless prisms, m. p. 138—139°. This is hydrolysed by "boiling 
concentrated hydrochloric acid to fluorenone and ethyl hydrazine- 
dicarboxylate, and by sodium ethoxide to ethyl fluorenonehydrazone- 
carboxylate (see below). On heating at 150—180° it undergoes 
rearrangement into ethyl fluorenoneh: wdvas onedicarboxrylate, 
C,oH,:C:N-N(CO,Et)., 

which forms pale yellow crystals, m. p. 116—117°, and is hydro- 
lysed by boiling 0°5.V-hydrochlorie acid to benzophenone and ethy! 
hydrazinoformate, this being characterised by the production of 
ethyl benzaldehydehydrazonecarboxvlate, CHPh:N-NH-CO,Et, on 
condensation with benzaldehyde. The ethyl ester is reduced by 
aluminium amalgam to an aluminium compound of fluorene, 
ammonia, and ethyl iminodicarboxylate, and is hydrolysed by 
sodium ethoxide in the cold to ethyl fluorenonehydrazonecarbozyl- 
ate, C,.Hg:C:N-NH-CO,Et, which crystallises in satin-like, greenish- 
white needles, m. p. 128—129°, and forms a yellow sodium salt 
which becomes red at 100°. J. C. W. 


Aliphatic Diazo-compounds. XI. Reactions of Benzoyl- 
phenyldiazomethane. H. Sraupincer (Ber., 1916, 49, 1969 - 1973). 
—If benzoylphenyldiazomethane (diazodeoxybenzoin) is treated 
with acid chlorides it might be expected to yield chlorobenzoyl- 
phenylacetyl chloride, which would serve as a source of benzoyl- 
phenylketen, thus : 

N,*CPh:COPh —> CPhBzCl-COCI —> CPhBz:Co. 
When left with carbonyl chloride for some weeks, it does yield the 
expected chloride, but this cannot be purified ‘or converted into 
the keten. It is identified by conversion into chlorobenzoyl phenyl- 
acetanilide, Cy,H,gO,NCl, m. p. 152—154°. At higher temperatures, 
diphenylketen or its compound with carbonyl chloride, diphenyl- 
malonyl chloride, are formed. 

Oxalyl chloride or bromide react vigorously, but give the 


tolan dihaloids, probably according to the scheme: 
PhCI-CPhCl 


COPh*CPhN, —> CPbBzCl-CO-COCL —> Jy.40.5 


ai CPhCl 
Co—--O 


—> CPhCI:CPhCl. 
J.C. W. 
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Aliphatic Diazo-compounds. XII. Action of Acid Chlorides 
on [Benzene-substituted] Phenyldiazomethanecarboxylic Esters. 
H. Sraupincer and Cu. MAcutine (Ber., 1916, 49; 1973—1977).— 
Ethyl diazoacetate reacts with acyl chlorides to form new diazo- 
esters, whereas diphenyldiazomethane loses its nitrogen. The ques- 
tion was therefore raised: In which way does diazomethane or a 
carbonyl-substituted phenyldiazomethane react? In both cases 
nitrogen-free compounds are obtained (compare Clibbens and 
Nierenstein, T., 1915, 107, 1491, for the diazomethane reactions). 

o-Cartomethoxyphenyldiazomethane (methyl o-diazomethylbenzo- 
ate) (Oppé, A., 1913, i, 535) is a brick-red substance which keeps 
for a few days when dry. If distilled in a moist condition it yields 
some phthalide and methyl o-methorymethylbenzoate, 

OMe:CH,°C,H,-CO,Me, 
b. p. 124—125°/15 mm. With oxalyl chloride it reacts even at 
— 18° to form ethyl chloro-o-carbomethory phenyl pyruvate, 
CO,Me-C,H,-CHCI-CO-CO,Et, 

m. p. 54—55°. Benzoyl bromide gives rise to methyl o-a-bromo-a- 
benzoyl methylbenzoate, CO,Me-C,H,-CHBrBz, m. p. 78—79°, whilst 
benzoyl chloride gives an orange-yellow compound, C,gH,,0,Cl, m. p. 
79—80°. J.C. W 


Aliphatic Diazo-compounds. XIII. Action of Acid Chlorides 
on Ethyl Diazoacetate. H. Sraupincer, J. Becker, and H 
Hirzext (Ber., 1916, 49, 1978—1994).—Practically all the acyl 
chlorides examined react with ethyl diazoacetate according to the 
scheme: 

2CHN,°CO,Et + R-COC] = R-CO-CN,°CO,Et + CH,Cl-CO,Et. 

Thus, carbonyl chloride yields ethyl chloroacetate and diazocarb- 
ethoxyacetyl chloride, CO,Et*CN,*COCI, a viscous, yellow oil, b. p. 
63°5—64'5°/0°02 mm., which may be converted into the amide, pale 
yellow needles, m. p. 142°, and the p-toluidide, m. p. 95—96°, and 
also into ethyl diazomalonate, b. p. 106°/10 mm. (compare Neres- 
heimer, Diss., Munich, 1908).—Ethyl chloroformate is without 
action. At about 100°, however, carbonyl chloride reacts with the 
ester-chloride further, to give the compound, CO,Et-CCl(COCI),, 
which is characterised by the p-toluidide, 

CO,Et-CCl(CO-NH°-C,H-)o, 
m. p. 124—125°. 

Acetyl chloride yields ethyl diazoacetoacetate (Wolff, A., 1903, i, 
203); propionyl chloride gives ethyl diazopropionoacetate, 
C,H;*CO-CN,°CO,Et, as a pale yellow, limpid oil, b. p. 58—59°/ 
0°15 mm. Benzoyl bromide and methyl diazoacetate yield methyl 
diazobenzoylacetate, N,:CBz*CO,Me, in pale yellow tablets, m. p. 
83—84°, which are very stable towards acids, but easily suffer 
ester hydrolysis, but not ketone hydrolysis, when treated with 
alkalis. The same ester can be obtained by Wolff’s method from 
methyl oximinobenzoylacetate. It may be condensed with 
aniline in glacial acetic acid to form methyl 1:5-diphenyl-1 : 2 :3- 


triazole-4-carboxylate, nphod—¥ , which Dimroth ob- 


CPh:C-CO,Me 


pede oat staal th deundiacciinns Terk enatdiein Stitt eee 
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tained from phenylazoimide and methyl benzoylacetate (A., 1903, 
i, 127). With methyl-alcoholic ammonium hydrogen sulphide, it 
yields methyl 5-phenyl-1 : 2 :3-thiodiazole-4-carbozylate, 
CPh:0-CO,Me 
Sat ‘ 
silky needles, m. p. 60°, the corresponding acid and ethyl ester 
having been obtained by Wolff (A., 1904, i, 828). 

Cinnamoy] chloride reacts very sluggishly, but cinnamoyl bromide 
(long, yellow needles, m. p. 43°, b. p. 119—121°/0°2 mm.), forms 
methyl diazocinnamoylacetate, CHPh:CH-CO-CN,*CO,.Me, in pale 
yellow tablets, m. p. 115°, occasionally mixed with a more soluble 
tsomeride, colourless crystals, m. p. 146—147°. 

Carbethoxyformyl chloride (oxal-ester—chloride) forms ethyl 
diazoketosuccinate, CO,Et*CO-CN,°CO,Et, as a pale yellow, viscous 
oil, b. p. 96—100°/0°05 mm., whereas oxalyl chloride reacts more 
vigorously and gives the ester—chloride, COC]-CO-CN,°CO,Et, as a 
pale yellow oil, b. p. 84—85°/0°01 mm., which is characterised by 
the p-toluidide, long, slender needles, m. p. 163—164° (decomp.). 
Oxalyl chloride and methyl diazoacetate react in cold ether to form 
methyl bisdiazodiketoadipate, CO.Me-CN,*CO-CO-CN,°CO,Me, in 
pale yellow tablets, m. p. 96—97°. J.C. W. 

Benzoyleneanthranil, Bisanthranils and Azoiminoanthra- 
quinones. ALrrep ScHaarscumipt [with ANpDREE CoNSTANDACHI 
and Max Turexe] (Ber., 1916, 49, 1632—1637).—Anthraquinone- 
diazonium salts react with sodium azide to form anthraquinonylazo- 
imides. Those derivatives with the azoimide residues in position 1, 
1 and 4, or 1 and 5 are very unstable, and undergo rearrangement 
into anthranil compounds on warming with water. 

1-Aminoanthraquinone yields 1-azoiminoanthraquinone, 


os OH, <Go>CHy Ny 
AK” a yellow precipitate, and this forms 3 :4-benzoylene- 
| 


ry ) anthranil (annexed formula), yellow needles, m. p. 
AAS rca 300°, the evolution of nitrogen being quan- 
itative. 
” 1:5-Diaminoanthraquinone yields the yellow 
1 : 5-bisazoiminoanthraquinone, and this forms a bisanthranil of the 
formula (I) in glistening, steel-blue needles, which exhibit intense 
yellowish-green fluorescence in concentrated sulphuric acid: 


O—-N O-——-N 
Pe |_ —| 
“YY ~~Y" 
A/ AV/ 
7 | ee 
N-—-O O—-N 


(I.) (II) 
1:4-Bisazoimidoanthraquinone is red, and forms the isobisanthr- 
anil derivative, (IT), as a reddish-brown, crystalline powder. 
5-Chloro-3 :4-benzoyleneanthranil, m. p. 212°, is obtained from 
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4-chloro-l-aminoanthraquinone, and 7-bromo-3 :4-benzoyleneanthr- 
anil, m. p. 242°, from 2-bromo-l-aminoanthraquinone. Both com- 
pounds crystallise in pure yellow needles. 
2-Azoiminoanthraquinone is stable, and crystallises in yellow 
needles, m. p. 160°. J. C. W. 


Azoimino- and Stereoisomeric Azo- and Hydrazo-derivatives 
of Anthraquinone. L. Garrermann and R. Expert (Ber., 1916, 49, 
2117—2120).—When equimolecular proportions of hydroxylamine 
hydrochloride and 1l-anthraquinonediazonium sulphate are mixed 
in concentrated solutions, 1-anthraquinoneazohydroxylamide, 
C,,H,O."N°:N-NH-OH, is deposited in pale red needles. This 
forms a double compound with pyridine (1 mol.), in large, red 
leaflets, and is transformed by treatment with acetic anhydride 
into 1-azoiminoanthraquinone, which loses nitrogen on boiling with 
xylene. Schaarschmidt (preceding abstract) obtained the same 
azoimide, and designated the decomposition product “ benzoylene- 
anthranil”; but the present authors suggest the name “ semiazo- 
anthraquinone,” and assign to it a formula with univalent nitrogen, 


thus, CoH <C> CoH N. When this is heated in the dry state 


at about 170—200°, it changes into 1-azoanthraquinone, 
C,,H,,0,N., which exists in a yellow form, less soluble in nitro- 
benzene, and a red modification. These isomerides yield different 
hydrazo-compounds on reduction with phenylhydrazine or a hypo- 
sulphite. J.C. W. 


Preparation of Dinitroalkylaminophenylarsinic Acids. C.F, 
BoenRINGER & Sdéune (D.R.-P., 292546. Addition to D.R.-P., 
285604 ; from J. Soc. Chem. Ind., 1916, 35, 979).—Mononitroalkyl- 
aminophenylarsinic acids or their 2-halogen derivatives (British 
Pat., 1913, 29546; A., 1915, i, 32) are nitrated with the calculated 
quantity of nitric acid in presence of concentrated sulphuric acid. 

H. W. 


Dyes Derived from Aminopbenylarsinic Acid. E. Nvgttine 
(Bull. Soe. chim., 1916, [iv], 19, 341—343).—The author has pre- 
pared a series of coloured derivatives from p-aminophenylarsinic 
acid by diazotising it and coupling it with B-naphthol and the 
B-naphtholsulphonic acids. All these compounds dye wool mor- 
danted with iron, aluminium, or chrome mordants in an intense 
manner, the shades varying from orange-yellow to reddish-brown. 
The mordants which fix these colouring matters best are chromium, 
aluminium, iron, titanium, zirconium, thorium, yttrium, glucinum, 
tin, and bismuth. On the other hand, cobalt, nickel, copper, zinc, 
cadmium, manganese, lead, and antimony do not fix them at all. 
From the point of view of shade of colour, the derivatives of amino- 
phenylarsinic acid are scarcely to be distinguished from those of 
sulphanilic or paminobenzoic acids. The derivatives of sulphanilic 
acid, however, possess no affinity for the mordants, those of amino- 
benzoic acid possess a slight affinity, and those of aminopheny]l- 
arsinic acid a very marked affinity. W. G. 
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Aromatic Arsenic Compounds. XI. Mixed Arseno-com- 
pounds. P. Karrer (Ber., 1916, 49, 1648—1650).—When two 
symmetrical arseno-compounds are warmed together in solution, an 
exchange of groupings takes place very readily, thus: R,As,+ 
R’,As,=2RAs-.AsR’. For example, solutions of the hydrochlorides 
of 3:4:5:3/:4':5/-hexa-aminoarsenobenzene and 3:3/-diamino- 
4:4’-dihydroxyarsenobenzene, warmed at 80° and then slowly 
poured into a large volume of hydrochloric acid (D 1°12), deposit 
3.:4:5 :: 3/-tetra-amino-4'-hydroxryarsenobenzene hydrochloride, 
B,3HC1,3H,O, in yellow flocks, whilst the hexa-amine salt and 
3:5:3/:5/-tetra-amino-4 : 4/-dimethyldiaminoarsenobenzene _ hydro- 
chloride yield 3: 4:5: 3/ : 5/-penta-amino-4'-methylaminoarseno- 
benzene hydrochloride, BAHCI. J.C. W. 


Physiological Chemistry. 


Sugar of the Blood and in the Urine, in Varying Conditions 
of Health, in the Bengali. D. McCay (fidian J. Med. Research, 
1916, 4, 1—27).—In Bengalis the average percentage of blood 
sugar is 0°13, as compared with 0°08 in Europeans; the high con- 
tent is probably due to an excessive carbohydrate diet. The poor 
working classes have an average of 0°125%, and in this energetic 
and lean type, administration of large amounts of sugar produces 
scarcely any increase in the blood sugar, the excess being probably 
all deposited in the liver as glycogen. The fat, indolent type of 
Bengali, with 0°15% blood sugar, on the other hand, has a low 
sugar tolerance.- The glycogenic functions vary with the in- 
dividual, as also the concentration of the blood sugar which is 
approximately constant for each person. G. B. 


Changes in the Cholesterol Content of the Blood of Goats 
following Cholesterol Feeding Alone, Treatment with Rontgen 
Rays Alone, and Cholesterol Feeding Combined with Treat- 
ment with Rontgen Rays and Subsequent Castration. GrorGcINE 
Lupen (J. Biol. Chem., 1916, 2'7, 273—297).—The results are very 
indefinite, but it appears that feeding with cholesterol leads to an 
increase in the cholesterol content of the blood, whilst the treat- 
ment with Réntgen rays diminishes it. Castration also tends to 
increase the amount of cholesterol in the blood. H. W. B. 


Influence of Ether Anzsthesia on Amino-acids of Blood 
serum. Extison L. Ross (J. Biol. Chem., 1916, 2'7, 45 —50).—There 
is a slight diminution of the amount of amino-acids in the blood 
of dogs after fifteen minutes’ anesthesia, which is most marked if 
the ether is administered at the time when the content of amino- 
acids in the blood is at its maximum about four hours after a 
protein meal. H. W. B. 
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The Factors Concerned in the Formation of Thrombin 
Henry Hatietr Date and Grorce Stantey WaLpoie (Biochem. 
J., 1916, 10, 331—362).—An account is given of experiments in 
which attempts are made to prepare the various factors involved 
in the coagulation of the blood in a state of physiological purity. 
The following were obtained: (a) Fibrinogen, which contained 
neither prothrombin nor kinase, was obtained from oxalated 
mammalian plasma by the method of Bordet and Delage by adsorb- 
ing the prothrombin by barium sulphate, and then precipitating 
the fibrinogen by half-saturation with sodium chloride. (6) Pro- 
thrombin was separated from a mixture of prothrombin and 
fibrinogen obtained from fowl’s plasma by taking advantage of the 
fact that it is soluble in a weaker solution of sodium chloride than 
is fibrinogen. The method, which is described in detail, is a 
modification of that suggested by Mellanby. (c) The kinase was 
prepared from fowl’s testes. 

It was found that fresh fowl’s plasma, when shaken with chloro- 
form, yields a powerful thrombin; if previously treated with 
calcium, a mixture of prothrombin and kinase is obtained, which 
can often be obtained apart by centrifuging the chloroform from 
the watery residue. If the treatment with chloroform is continued 
for some days, a kinase is the only clotting factor remaining. A 
similar formation of kinase and (in the presence of calcium) 
thrombin occurs when fowl’s plasma is treated with sufficient 
trypsin, and this seems to indicate that the action of chloroform 
is due to the liberation of the normal tryptic ferment by the 
destruction of antitrypsin. A large number of experiments have 
also been carried out to test Howell's theory, according to 
which prothrombin is associated with an antithrombin, which 
complex is dissociated by the action of the kinase. The results 
obtained by the authors fail to substantiate this theory. 


8. B. S. 


Anaphylaxis to the Separated Proteins of Horse-serum. 
Henry Hatrterr Dave and Percitvat Hartiey (Biochem. J., 1916, 
10, 408—433).—Each of the three proteins of horse-serum, 
euglobulin, y-globulin, and albumin, can act as an anaphylactic 
antigen, and a guinea-pig which has been sensitised to one of them 
is more sensitive to that than to any other from the same serum ; 
in some cases even the sensitisation appears to be rigidly specific. 
The sensitiveness to the albumin fraction is of later development 
than that to the globulins in the case of guinea-pigs, and it is this 
fact, probably, which has caused other observers to miss the 
sensitising property of the albumin. The difference is specially 
marked when sensitisation is carried out with serum itself con- 
taining all three proteins. An effective dose of any of the proteins 
to which the plain muscle of the guinea-pig has been sensitised, 
partly or completely de-sensitises it to the other proteins of the 
same serum. The crystalline albumins from the egg-white of hens 
and ducks show no differences in their antigenic properties. 

B. 8. 
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Clinical Calorimetry. XVIII. The Number of Places of 
Significant Figures in the Data of Metabolism Experiments. 
Frank C. Gepnart, Evcene F. pu Bors, and Granam Lusk (J. 
Biol, Chem., 1916, 27, 217—-223).—-In experimental work on meta- 
bolism, the analytical error is seldom less than 1%. A variation 
of 1% in the result of an experiment does not change its signifi- 
cance or affect its interpretation. For these reasons, the authors 
point out that it is unnecessary to publish more than three 
significant figures in the tables of data, thereby saving printer’s 
ink and facilitating recalculation of the work by other investi- 
gators. H. W. B. 


Feeding Experiments witha Dietary in which Tyrosine is 
Reduced to a Minimum. Gryzasuro Torani (Biochem. J., 1916, 
10, 382—397).—Experiments are described in which attempts are 
made to separate completely tyrosine from digestion mixtures of 
caseinogen. The author has not been completely successful in this 
respect, but he describes a method by means of which nearly all 
may be removed. For this purpose, the protein is digested first 
with trypsin and afterwards hydrolysed with acids. The almost 
complete removal of tyrosine from the mixture of amino-acids 
thus obtained has practically no effect on its nutritive value when 
tested on young rats. In the case of gelatin, it is found that the 
hydrolysed product has greater nutrient value than when fed 
intact to rats, as in the latter case it is not well digested. It is 
possible to obtain a complete substitute for proteins in a diet by 
hydrolysed gelatin with the addition of certain amino-acids, and 
there is some evidence that the addition of tryptophan alone to 
these products will suffice. 8. B. 8. 


Feeding Experiments with Kynurenic Acid. CHuar AsayAmMA 
(Biochem. J., 1916, 10, 466—472).—Rats were fed on a basal diet 
containing all the necessary amino-acids except tryptophan. When 
tryptophan is added to the diet they maintain their normal weight. 
This is not the case, however, when tryptophan is replaced by 
kynurenic acid, which does not appear, therefore, to have any 
special significance in metabolism. S. B. 8. 


Relation of the Unidentified Dietary Factors, the Fat- 
soluble A, and Water-soluble B, of the Diet to the Growth- 
promoting Properties of Milk. E. V. McCotium, N. Simmonps, 
and W. Pirz (J. Biol. Chem., 1916, 27, 33—43. Compare 
McCollum and Davis, this vol., i, 184).—The authors have studied 
the effect on the growth of young rats of the withdrawal of the 
accessory factors designated fat-soluble A and water-soluble B 
from the diet of the mother. In all cases the young may continue 
to thrive for a short time at the expense of the tissues of. the 
mother, but soon growth ceases, and is only resumed when the 
missing factors are added to the mother’s diet. Apparently the 
maternal organism is unable to synthesise these substances which 
are essential for the well-being of the offspring. H. W. B. 
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Certain Dietary Conditions bearing on the Problem of 
Growth in Rats. Casimir Funk and Josern Poxtop (J. Biol. Chem., 
1916, 27, 1—14. Compare this vol., i, 696).—Rats thrive and 
grow well on a diet of oats, bread, condensed milk, and yeast. An 
equivalent amount of milk may be substituted for the yeast, but 
the growth is not then so rapid. Orange juice cannot replace the 
yeast. Oats, in conjunction with sodium hydrogen carbonate or 
alone, is an inadequate food for young rats. H. W. B. 


Nutritive Properties of Maize. Apert G. Hoaan (J. Biol. 
Chem., 1916, 27, 193—208).—Rats on a maize diet grow more 
rapidly when the grain is supplemented with salts than with addi- 
tional protein. In the case of pigs, additional protein is more 
beneficial than additional salts. The author suggests that maize 
is deficient in vitamines, although they are present in sufficient 
amount to maintain normal growth in pigs. An adequate supple- 
mented maize diet becomes inadequate after heating in an auto- 
clave for a few hours at a high temperature. H. W. B. 


Cotton-seed Meal as an Incomplete Food. C. A. WE LLs and 
P. V. Ew1ne (J. Biol. Chem., 1916, 27, 15—25).—The authors 
consider that the detrimental effect on the growth of the pig of 
the inclusion of cotton-seed meal in the diet is due largely to a 
deficiency of vitamines in the food. When this deficiency is 
removed by the addition of milk to the diet, the injurious action 
of the cotton-seed meal becomes relatively insignificant. 


H. W. B. 


Growth. III. Comparative Value of Lard and Butter Fat 
in Growth. Casimir Funk and Arcarpatp Bruce Macatium (J. 
Biol. Chem., 1916, 27, 51—62. Compare this vol., i, 184).—The 
growth of rats is not maintained on a lard and dried yeast diet. 
Substitution of moist yeast for the dry material increases the 
efficiency of the diet, which can be still further improved by replac- 
ing the lard by butter. Even in the latter case, the existing defi- 
ciencies are not entirely corrected, since many rats decline on this 
diet. Rats which fail on lard do not always recover on a diet 
containing butter. It appears that yeast, probably on account 
of its high content of purines, is not an ideal addition in experi- 
ments of long duration, in spite of its marked growth-promoting 
power. H. W. B. 


Growth. IV. Action of Yeast Fractions on the Growth 
of Rats. Casimir Funk and ArcuipaLp Bruce Macatium (J. Biol. 
Chem., 1916, 27, 63—70).—When extracts of yeast are treated 
with phosphotungstic acid the growth-promoting substance is 
carried down with the precipitate, and thereby a large part of its 
activity is lost. The subsequent removal of the purines by frac- 
tionation with silver salts is attended with almost complete loss 
of growth-promoting power. It appears that considerably larger 
quantities of vitamines are necessary for stimulating growth than 
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for curing beri-beri, and the substance or substances concerned in 
the former case are less stable and more easily destroyed during 
fractionation than those concerned in the latter. H. W. B. 


Nutritive Value of Yeast, Polished Rice, and White Bread 
as Determined by Experiments on Man. Casimir Funk, W. G. 
Lyte, and Donatp McCaskey, with Joserpn Caspr and JosEPH 
Poxtop (J. Biol, Chem., 1916, 27, 173—191).—Experiments on 
four men are described in which the chief source of protein in 
the diet for fourteen days was yeast, whilst in the following ten to 
fourteen days the diet consisted chiefly of rice and bread. 

Yeast is badly absorbed and assimilated, and its high content 
of purines leads to a considerable rise of uric acid in the blood 
and urine. A large part of the yeast nitrogen is apparently un- 
utilised, so that the amount of nitrogen which is fully adequate 
in the form of rice and bread to maintain nitrogenous equilibrium 
is insufficient when yeast is employed. In the cases described a 
positive nitrogen balance was seldom obtained even after the 
administration of an extra proportion of vitamine in the form of 
an extract of autolysed yeast. The authors hesitate to declare that 
yeast possesses no value in dietetics, but state that it cannot be 
recominended as a sole source of protein. mm. W. BB. 


Isolation of a Growth-producing Substance from the Pan- 
creas of the Sheep. Watrer H. Eppy (J. Bivi. Chem., 1916, 27, 
113—126).—The addition of the water-soluble portion of an alco- 
holic extract of pancreas to a diet which by itself is inadequate to 
maintain the life of rats is followed usually by marked growth of 
the animals. The growth-producing substance is not an amino- 
acid, but is precipitated by phosphotungstic acid, and can be 
removed from its aqueous solution without loss of activity by treat- 


ment with Lloyd’s reagent (colloidal aluminium silicate). 
H. W. B. 


The Chemistry of the Vitamines. Roperr R. WILtIAms 
(Philippine J. Sci., 1916, [A], 11, 49—57. Compare this vol., i, 
770).—Attempts were nade to isolate vitamine as a pure chemical 
individual, but without success. A detailed description is given 
of the method employed for the isolation of a concentrated 
vitamine preparation from rice polishings. The method is essen- 
tially that used by Funk, and it yielded 0°2—0°25 gram of curative 
substance from 25 kilos. of polishings. The curative properties of 
the following synthetic products were also tested by feeding to 
neuritic fowls per os: Nicotinic acid, »hydroxynicotinic acid, 
methyl nicotinate hydrochloride, and trigonelline. Little or but 
temporary improvement was observed in any of the cases. An 
inner condensation product of hydroxynicotinic acid prepared by 
the action of phosphoric oxide caused in 0°1 gram doses consider- 


able improvement in two cases and an apparent cure in a third. 
G. F. M. 


PHYSIOLOGICAL CHEMISTRY. i. 863 


Tbe Pigmentary Composition of Hepatochlorophyll. Cu. 
Duéri and G. Vecezzi (Compt. rend., 1916, 163, 399—401).—The 
authors have isolated tke different pigments contained in the 
hepatochlorophyll of the liver of Helix pomatia, by using Tsvett’s 
method of chromatographic analysis by adsorption. This hepato- 
chlorophyll has the same pigmentary composition as the “ crude 
chlorophyll” obtained from green leaves. It consists of a mixture 
of a- and £B-chlorophyllans, carotin, and xanthophyll. All these 
pigments were isolated in a state of optical purity, this being the 
first time that B-chlorophyllan has been found in the animal king- 
dom. The origin of the hepatochlorophyll is due to a chlorophyll 
introduced in the form of plant food (compare MacMunn, /hi/. 


Trans., 1900, 198, 1). W. G. 


Influence of Bile on Autolysis. Arruur L. Tarum (J. Biol. 
Chem., 1916, 27, 243—248).—When small blocks of animal tissues 
are placed in bile and allowed to remain in an incubator for two 
to four hours, marked autolysis of the peripheral portions occurs, 
resulting in the disappearance of the cytoplasm. This rapid cyto- 
lysis is due to the activating action of the constituents of bile on 
the autolytic enzymes present in the tissue cells. It does not occur 
when the block of tissue is boiled before being placed in the bile. 
Boiled bile is as efficient as fresh bile, and the isolated bile salts 
exert a similar action, although not so powerful as that exerted 
by the whole bile. The maximum effects of bile or bile salts are 
many times greater than the effects of the optimum concentration 
of acids on autolysis (compare Bradley, A., 1915, i, 1028). 

H. W. B. 


Vital Dehydrogenation of Succinic Acid in Absence of 
Oxygen. T. Tuunsera (Chem. Zentr., 1916, ii, 53; from Zentr. 
Physiol., 1916, 31, 91—93).—According to Battelli and Stern (A., 
1911, ii, 132), succinic acid is reduced by animal organs, the pro- 
duct being, according to Einbeck (A., 1914, i, 773), fumaric acid. 
The action appears to be one of dehydrogenation proceeding with- 
out actual oxidation in presence of a suitable acceptor for the 
hydrogen (compare Wieland, A., 1913, i, 1304). Wasted muscle 
was shaken with methylene-blue solution and potassium succinate 
at 40° after removal of the oxygen in a vacuum; the solution 
becomes decolorised, whereas in a check experiment with no suc- 
cinate no change occurs. Instead of Battelli and Stern’s name, 
“succinoxydon,’ for the enzyme active in this process, the author 
proposes, therefore, the name succinodehydrase. It is noteworthy 
that potassium cyanide, which in extreme dilutions completely 
prevents the vital oxidation of succinic acid, does not hinder the 
decolorisation of methylene-blue in the above experiment. 

Ae 


Physiological Relation of the Carotin Pigments of Plants to 
those of the Cow, Horse, Sheep, Goat, Pig, and Hen. Leroy 
8. Patmer (J. Biol. Chem., 1916, 27, 27—-32. Compare this vol., 
1, 186).—The blood of animals with pigmented body-fat always 
contains carotin. In the cases of the cow and horse the carotin is 
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in combination with albumin in the blood, whereas in the hen it 
is in a free state. The goat, sheep, and pig, the body-fats of which 
are colourless, carry only traces of carotin in the blood, even when 
the diet contains relatively large amounts of carotin. Apparently 
the carotin in these animals fails to be absorbed from the intestine. 
H. W. B. 


The Proteins of the Colostrum and Milk of the Cow, and 
their Relations to Serum Proteins. Cuartes Crowrner and 
Harotp Ratstrick (Biochem. J., 1916, 10, 434—452).—The 
methods for isolation of the proteins are described. They were 
analysed ny the method of van Slyke. It was found that casein- 
-ogen, total lactoglobulin, and lactalbumin are sharply differentiated 
and distinct proteins, and have the same composition whether 
prepared from colostrum or milk. Milk contains a globulin in 
small quantities (0°03%). Eulactoglobulin and y-lactoglobulin are 
identical as regards the protein part of their molecule. The lacto- 
globulin appears to be identical with the serum-globulin of 
ox-blood, whilst lactalbumin is not identical in composition with the 
corresponding serum-albumin. Ss. B. S. 


Volume of Urine in Young Healthy Adults on a Constant 
Diet. T. Appis and C. K. Waranape (J. Biol. Chem., 1916, 27, 
267—272).—The volume of urine passed by normal individuals on 
a constant diet with the same water intake is extremely variable 
for any single day or part of a day. H. W. B. 


Alterations in the Output of Certain Urinary Constituents 
as Determined by Changes in the Character of the Diet. 
Frank P. Unperuiyt and L. Jean Bocert (J. Biol. Chem., 1916, 
27, 161—168).—On a diet of maize and oats, the output of phos- 
phorus in the urine of rabbits is far in excess of the intake of this 
element in the food. Since the hydrion concentration of the 
urine is very high in these circumstances, the great excess of phos- 
phoric acid in the urine is regarded as an indication of the method 
of regulating the acid—base equilibrium in the body of the rabbit. 

The elimination of ammonia and of calcium under changing 
conditions of diet is very variable. H. W. B. 


Rate of Excretion of Urea. II. Rate of Excretion of 
Administered Ureain Young Healthy Adults on a Constant 
Diet. T. Appis and ©. K. Waranase (J. Biol. Chem., 1916, 27, 
249—266. Compare this vol., i, 352).—The rate of excretion of 
administered urea bears a constant relationship to the actual 
amount of administered urea within the body. The normal kidney 
under constant conditions possesses, therefore, a high degree of 
constancy of function. The repetition of large doses of urea does 
not elicit the condition known as ‘kidney fatigue.’ A fraction of 
the administered urea remains in the body after twenty-four hours. 
This retention of urea is not due to failure of kidney function, 
because the amount retained after a 40-gram dose is not greater 
than that retained after a 20-gram dose of urea. H. W. B. 
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The Influence of Flesh Feeding on Urinary Creatinine. 
Davip Burns and Joun Boyp Orr (Biochem. J/., 1916, 10, 
495—503).—The ingestion of flesh causes an increased excretion 
of creatinine and generally the appearance of creatine in the urine. 
The amount of increase is not, however, proportional to the amount 
of flesh taken. Although cooking increases the amount of 
creatinine in flesh, the ingestion of cooked meat does not cause a 
larger increase of urinary creatinine than does the uncooked. Pure 
creatine administered per os is only to a slight extent eliminated 


as such, and does not markedly alter the creatinine excretion. 
8. B.S. 


Creatine Metabolism. I. Possible Inter-relations between 
Acidosis and Creatine Formation. Frank P. Unperniti (J. 
Biol. Chem., 1916, 27, 127—-139).—The author suggests that the 
appearance of creatine in urine which accompanies abnormal 
carbohydrate metabolism may be due to the acidosis which is a 
concomitant feature of the condition. The withdrawal of carbo- 
hydrate from the diet leads to acidosis and also to the elimination 
of urinary creatine. Certain foods, such as oats and maize, when 
given to rabbits produce a marked condition of acidosis as 
measured by the hydrion concentration of the urine. The author 
finds that in these circumstances, on a diet containing an adequate 
supply of carbohydrates, creatine promptly appears in the urine 
of the rabbit. If now a base-producing food, such as carrots, is 
substituted for the oats and maize, creatine disappears from the 
urine as it becomes alkaline. The addition of hydrochloric acid 
to a diet on which the urine of the rabbit remains free from 
creatine also leads to the appearance of significant quantities of 
creatine. The author draws the conclusion that a connexion exists 
between acidosis and creatine elimination. H. W. B. 


Creatine Metabolism. II. Influence of Alkali on Creatine 
Elimination During Inanition. Frank P. Unpernitt (J. Biol, 
Chem., 1916, 27, 141—146. Compare preceding abstract).—The 
subcutaneous injection of a solution of sodium hydroxide into fast- 
ing rabbits greatly diminishes or completely abolishes the associated 
creatinuria. The effect of the introduction of the alkali is not so 
marked in the later stages of inanition. H. W. B. 


Creatine Metabolism. III. Influence of Alkali on the 
Creatinuria of Phloridzin Glycosuria. Frank P. UNDERHILL and 
Emit J. Baumann (J. Biol. Chem., 1916, 27, 147—-150. Compare 
preceding abstract)—The administration of sodium hydrogen 
carbonate in gelatin capsules to phloridzinised dogs does not reduce 
the elimination of creatine. The author draws the conclusion that 
in this condition the tendency for acid production is too great to 
be controlled by administration of alkali. H. W. B. 


Creatine Metabolism. IV. Relationship of Creatinuria to 
Carbohydrate Metabolism and Acidosis. Frank P. UNDERHILL 
and Emit J. Baumann (J. Biol. Chem., 1916, 27, 151—160. Com- 
pare preceding abstracts)—The creatinuria induced by the sub- 
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cutaneous administration of hydrazine to dogs is associated with 
hypoglycemia and marked alkalinity of the urine. The author 
draws the conclusion that although creatine may appear in the 
urine during states of acidosis (/oc. cit.), creatinuria may also be 
present in the absence of acidosis when the utilisation of carbo- 
hydrates in the body is interfered with in the manner occurring 
after the administration of hydrazine (compare Underhill and 
Hogan, A., 1915, i, 475). H. W. B. 


Crestinuria in Children. Frank Powis and Henry STaNLey 
Rarer (Biochem. J., 1916, 10, 363—375).—It was found, in a 
normal boy two and a-half to three years of age, that the rate of 
excretion of creatinine is slightly less during the night than during 
the day. The rate of excretion of creatine is highest during the 
morning, less during the later part of the day, and very small at 
night. If 0°1 gram of creatine is given at the beginning of the 
morning, most of it is excreted in the following twelve hours, but 
if the same amount is given at bed-time, there is no increase in 
creatine excretion. The higher excretion of creatine during the 
day is not due to acidosis, as the percentage of total nitrogen 
present in the urine as ammonia is less during the day than during 
the night. 


The Distribution of Nitrogen in the Proteins of Tumours 
and of Normal Tissues. Jack Crecit Drummonp (Biochem. J., 
1916, 10, 473—494).—Details are given of a large number of 
analyses of tumours and normal tissues by the van Slyke method. 
The tumours included a considerable number of human origin and 
also Rous tumours of chicken. The results indicate that the 
diamino-acid content of a tissue varies with the amount of nuclear 
material present; the more rapidly growing and cellular tumours 
show, therefore, a higher content of these substances than do the 
slowly growing ones. 

There is no evidence from the analysis of the proteins of 
malignant tumours that the hexone bases are responsible for an 
increased rate of cell division. S. B. 8. 


The Cause of Lessened Production of Indole in Media con- 
taining Dextrose. Annie Homer (J. Hygiene, 1916, 15, 401—404). 
—It is suggested that the sugar, as aldehyde, forms a compound 
with tryptophan, which is less readily attacked than tryptophan 
itself. G. B. 


The Action of Hypochlorites and Allied Substances on 
Proteins and their Behaviour on Injection. Tomas Hue 
Mitroy (Biochem. J., 1916, 10, 453—465).—The loss of available 
chlorine when solutions of magnesium hypochlorite and chlor- 
amine-T (sodio-ptoluenesulpho-chloroamide) are treated with 
serum proteins, amino-acids, etc., was investigated. It was found 
that there was a marked difference between the behaviour of the 
hypochlorites and the chloramine. The former acted very readily 
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on proteins until only 10% of the available chloriiié Was left in the 
solution, after which the action was slow. The loss of available 
chlorine from chloramine solutions was much slower, and the rate 
is much more dependent on the amount of serum added, varying 
directly with this amount. It is suggested that for these reasons 
the hypochlorites, owing to their more rapid initial action, may be 
of greater value for primary disinfection of wounds and result in a 
more efficient penetration and oxidation of necrosed material, 
whereas where longer intervals elapse between dressings of the 
wounds solutions of chloramine would be an advantage. 

The effects of hypochlorites and chloramine on the blood cor- 
puscles and blood pressure in animals were also investigated. They 
cause laking and lowering of blood-pressure, the effect of chlor- 
amine on the latter factor being greater than that of hypochlorites. 
It is inadvisable to inject chloramine in concentrations greater 
than 0°2%. No hemolysis results from such an injection when the 
chloramine concentration is not raised above 1/1200. 8S. B. S. 


The Four Carbon Atom Acids of Diabetic Urine. WILLIAM 
Hotpswortnh Hurriey (Quart. J. Med., 1916, 9, 301—408).— 
Mainly clinical and dietetic, with an extensive review of the 
literature and bibliography. Hexose—phosphoric acid of Harden 
and Young was administered in some cases; it probably has a 
slight effect in diminishing the output of sugar in the urine. It is 
suggested that the toxicity of acetoacetic acid and that of salicylic 
acid is due to the grouping HO-C=CH: 

CH:CH:C-OH CH,°C-OH 
ti and x s 
CH:CH:C-CO,H H:C-CO,H —_ 


Physiological Action of Acetoacetic Acid and Related 
Substances. W.H. Hurtiey and J. W. Trevan (Proc. Physiol. 
Soc., July 15th, 1916; J. Physiol., 50).—In connexion with the 
hypothesis of the preceding abstract, the physiological actions of 
ethyl and sodium acetoacetate, of acetylacetone, and of sodium 
salicylate have been investigated. In intact animals acetylacetone 
produces symptoms of diabetic coma. In decerebrate animals hyper- 
pneea is produced with the mid-brain intact, apnoea if the latter is 
destroyed. G. B. 


General Reaction of Amino-acids in the Animal Organism : 
Decomposition of Proteins and Formation of Carbamide. 
Domenico Lo Monaco (Chem. Zentr., 1916, ii, 22; from Arch. 
Farm, sperim., 1916, 21, 121—128).—According to Schmiedeberg’s 
theory, carbamide is formed in the organism from ammonium 
carbonate, of which the components, ammonia and carbon dioxide, 
must arise from scission of proteins. The latter give such com- 
ponents outside of the organism, under the influence of artificial 
and natural catalysts, but their formation in the normal animal 
organism has not previously been observed. 

002 
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The author now shows that the amount of ammonia in the urine 
is increased by subcutaneous injection or, even more markedly, by 
ingestion of amino-acids. It has not been found possible to measure 
exactly the extent of this increase, since the latter is augmented by 
rest and lowered by movement of the body. Alanine, glycine, 
phenylalanine, and phenol alone and also in conjunction with alanine 
or leucine, were examined subcutaneously and phenylalanine, zein, 
and dry egg-albumin by ingestion. The ammonia-content of the 
urine is increased most by phenylalanine; the assumption that this 
is caused by a special action of the phenyl residue on the stability 
of the molecule 1s indicated by the results of the experiments with 
phenol. Consequently, substances rich in this group do not appear 
well fitted for nutriment. The proteins yielding much phenyl- 
alanine on hydrolysis include zein, which increases considerably the 
excretion of ammonia in the urine. The corresponding low value 
of zein may serve to explain the phenomena accompanying nutri- 
tion with maize alone. T. H. P. 


Toxicity of Oarotin. H. Gipzon Wetts and O. F. HepEensure 
(J. Biol. Chem., 1916, 27, 213—216).—The authors have investi- 
gated the physiological action of carotin and chlorinated carotin, 
the pigments occurring in ordinary flour and bleached flour respec- 
tively. Intraperitoneal injection of large quantities of either pig- 
ment into guinea pigs does not produce any toxic effect, even when 
the dose is as much as the amount normally contained in 200 kilos. 
of flour. Similar results after subcutaneous injections indicate that 
carotin, whether in its natural state or saturated with chlorine, is 
entirely devoid of toxicity. H. W. B. 


Some Experiments on Glyoxaline Derivatives. Grorce BarGER 
and Henry DryspaLe Dakin (Biochem. J., 1916, 10, 376—381).— 
(1) Glyoxalinealdehyde was administered to a dog. Glyoxaline- 
carboxylic acid could be isolated from the urine subsequently 
excreted. This conversion of the glyoxalinealdehyde into the above- 
mentioned acid is analogous to the formation of pyromucic acid 
in the body from furfuraldehyde as observed by Jaffé and Cohn. 

(2) When glyoxalinealdehyde is warmed with malonic acid in 
aqueous solution, a condensation product is readily formed without 
the addition of a catalyst according to the equation : 
~~ NH CH . 

CH< N—C-CHO + CH,(CO,H), = 
NH:-CH 
i 
CHS —¢.0:0(00,H), +H,O ° 
Glyoralinemethylenemalonic acid thus obtained has m. p. 214°. 
me — to prepare urocanic acid from this by heating have 
failed. 

(3) An attempt was made to prepare glyoxalineacetaldehyde by 
heating a-hydroxy-8-glyoxalinepropionic acid with sulphuric acid. 
The chief reaction takes place, however, according to the equation: 
2C,H,0,N,=C,,H,N,+2CO+4H,O. The base formed crystallises 
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with 1H,O from hot water, in which it is only sparingly soluble. 
The anhydrous base has m. p. 235—238°. Its nitrate is only 
slightly soluble in water. S. B. S. 


Intravenous Injection of Sodium Gynocardate in Leprosy. 
LeonarD Rocers (Brit. Med. J., 1916, ii, 550—552. Compare T., 
1904, 85, 838, 851).—The fraction of lower melting point (up to 
40°) of the fatty acids of chaulmoogra oil from the seeds of Tarak- 
togenos kurzii is the most useful in treatment of leprosy. This 
so-called gynocardic acid is best given intravenously as sodium 
salt. The fraction of m. p. 40°8—43° with sodium salts scarcely 
soluble in water, contains chaulmoogric acid, which is unsuitable 
for injection and probably therapeutically useless. G. B. 


Inter-relations of Blood-fat and Blood-sugar Content of 
Dogs under the Influence of Hydrazine. Frank P. UNpERHILL 
and Emit J. Baumann (J. Biol. Chem., 1916, 27, 169—172).—After 
the administration of hydrazine to dogs, the fat in the blood is 
markedly increased, the maximum being coincident with the con- 
dition of hypoglycemia characteristic of hydrazine poisoning. 

W. B. 


Phenylethylhydantoin (Nirvanol), a New Hypnotic and 
Sedative. E. Wernecke (Deut. med. Woch., 1916, 42, 1193—1194). 
—yy-Phenylethylhydantoin dissolves in 1650 parts of cold, and in 
110 parts of hot, water, in 20 parts of spirit; it has a hypnotic 
action of about the same intensity as phenylethylbarbituric acid 
(luminal), but is distinctly less toxic. Its hypnotic action is 
greater than that of diethylbarbituric acid (veronal). G. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Vital Stains with the Simplest Dyes, and their Fixatior 
SiecrrieD Sxraup (Ber., 1916, 49, 2142—-2154).—The author he 
applied a large number of dyes, principally of simpler types, to 
the staining of protoplasm in living organisms, such as ameeba, 
paramecium, and actinospherium, and finds that there is no 
specific chemical factor which controls the union of the protoplasm 
with the dye. The governing consideration is the colloidal nature 
of the dye, for within the limits of any particular group of dyes 
the more diffuse dye is the less powerful as a stain. The modern 
views that dyeing is merely an adsorption phenomenon are there- 
fore held by the author. The dispersoid nature of a dye is vitally 
influenced by its chemical constitution and can also be modified by 
the addition of an appropriate salt. Neat differentiations of the 
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staining by a somewhat diffuse dye can therefore be achieved by the 
addition of different salts. 

It is also found that any vital stain can be fixed if the dye forms 
a tolerably insoluble compound with the fixing agent. Thus basic 
dyes can be fixed by mercuric chloride and phenolic dyes by lead 
acetate, facts which are of practical interest to pathologists and 
biologists. , 


Action of Sulphur and Calcium Sulphate on Certain Higher 
and Lower Forms of Plants. Watrer Pitz (Bied. Zentr., 1916, 
45, 393—394; from J. Agric." Research, 1916, 5, 771).—Calcium 
sulphate added to soil had no appreciable action on bacteria in 
agar-agar cultures, and there was no appreciable increase in the 
production of ammonia and nitrates. Large amounts of sulphur 
decreased the number of bacteria on agar plates, and up to 0°05%. 
increased. ammonia production, whilst the production of nitrates 
was retarded. 

Calcium sulphate (0°01—0°1%) promotes the growth of red clover 
bacteria in nutritive solutions; the same amounts also increase the 
growth of the roots of red clover. The yield of red clover and the 
number of root-nodules is increased by small amounts of calcium 
sulphate. 

On a sandy loam soil, applications of 0°01% of sulphur slightly 
increased the yield of red clover, without, however, influencing the 
development of roots and root-nodules. Similar results were 
obtained with larger amounts of sulphur. N. H. J. M. 


Nutrition of Yeast with Glycerol; also with other Alcohols. 
Tx. Boxorny (Chem. Zentr., 1916, i, 1174—1175; from Allg. 
Brau. Hopf.-Zeit., 56, 177—180, 195—196).—Glycerol is able to 
supply yeast with its carbonaceous nutriment, and acts best in 
presence of sugar, since otherwise putrefactive organisms grow 
readily in the medium. This result is in contradiction to the con- 
clusion drawn by Ehrlich. Experiments have been made on the 
nutrition of yeast with the combinations tyrosine—glycerol—-sugar 
and tyrosine-sugar, peptone-glycerol-sugar and peptone-sugar, 
and also others in which asparagine, leucine, aspartic acid, glycine, 
glutamic acid, and carbamide were used, in all cases in presence 
of sugar. The results obtained show that tyrosine is a source of 
nitrogen for beer-yeast, and that glycerol in the combination 
glycerol—asparagine furnishes the yeast with carbon, although with 
glycerol—tyrosine this is doubtful. With the other nitrogen com- 
pounds mentioned above, the yeast shows a greater increase in the 
amount of dry matter in presence of glycerol than in its absence. 
Ethylene glycol, methyl, ethyl, propyl, amyl, and benzyl alcohols, 
phenol, and catechol do not serve as sources of carbon in the nutri- 
tion of yeast. Quinol in 0°05% concentration allows of the growth 
of moulds, but not of yeast, and the latter cannot be cultivated 
in gallic acid or pyrogallol solution; 0°01% of cresol or xylenol is 
poisonous to yeast. 2. M. P. 
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Sensitiveneses of Certain Beer-yeast Enzymes. Tu. Bokorny 
(Chen. Zentr., 1916, i, 1261—1263; from Allg. Brau. Hopf.-Zeit., 
56, 395—397, 433—434, 465—468).—The author has investigated 
the effect of a large number of reagents on the action of the follow- 
ing enzymes occurring in yeast: invertase, maltase, zymase, rennin, 
and myrosin. 

Even when allowed to act on yeast for several days, absolute 
alcohol does not injure the invertase, provided that it is removed 
prior to the examination of the inverting capacity of the yeast. 
The opposite result obtained by Hudson and Paine (A., 1910, i, 
798) is explained by the high temperature (30°) used by these 
authors in their experiments and by the non-removal of the alcohol. 
Zymase and yeast are destroyed by 50% alcohol. Yeast—rennin 
is one of the heat-resistant enzymes. For the many other results 
obtained reference must be made to the original. z. &. 2. 


-The Evolution of Oxygen Arising from the Reduction of 
Nitrates by Green Plants Marin Moiwiarp (Compt. rend., 1916, 
163, 371—373).—Comparative tests on growing radishes in sealed 
flasks fitted with a manometer and containing culture solutions 
differing only in the form of nitrogen supplied, ammonium chloride 
in one case and potassium nitrate in the other, indicate that, with 
the potassium nitrate, for every atom of nitrogen fixed two atoms 
of oxygen are liberated. W. G. 


Mechanism of Absorption of Salts in Plants. E. PANTANELLI 
(Rend. Accad. Sci. Fis. Mat. Napoli, 1915, [iii], 21, 55—63).—The 
author has made extensive series of experiments on the absorption 
of many different salts from their solutions by fresh-water plants, 
terrestrial plants, yeast, and marine alge. The last two classes of 
organisms were totally immersed in the solutions, whilst only the 
roots of the land plants were immersed after the plants had been 
reared in nutrient solutions. The principal results obtained are 
briefly as follows. 

In various cases, the two ions of a salt are absorbed proportion- 
ally, the absorption being apparently one of undissociated mole- 
cules. In all such cases, however, either the salt contains a toxic 
ion which alters or tends to alter the osmotic properties of the 
plasma, as is shown by the subsequent behaviour of the same cells 
towards plasmolytic agents, towards the penetration of dyes, etc., 
or both ions have nutrient properties, or both have toxic or un- 
favourable properties. That the proportional absorption of the 
ions in even these rare instances is accidental is shown by the fact 
that the same ions in the same salts are absorbed by some plants 
in equivalent proportions, whereas by other plants, or even by the 
same plants under different external or internal conditions, they 
are absorbed in proportions quite different from those correspond- 
ing with undissociated molecules. In some cases the cation and 
in others the anion is absorbed the more, in accordance with the 
preference which each species of plant exhibits. 

Comparison is drawn between the results cbtained with two salts 
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having one common ion, whilst the other ion is harmful in one 
case and, although similar, nutrient or useful in the other, for 
instance, with barium and calcium chlorides, lithium and potassium 
nitrates, ammonium and potassium sulphates, zinc and magnesium 
sulphates, potassium arsenate and phosphate. In most cases there 
is complete independence in the absorption of the two ions, the 
useful cation penetrating with the same rapidity in presence of 
a nutrient anion as if accompanied by a poisonous anion; the 
latter, however, remains outside, whereas the nutrient anion enters 
the plant in large amount. Similar relations govern the behaviour 
of a useful anion towards nutrient and harmful cations. In a few 
instances, the absorption of a nutrient cation was found to be 
restricted by the presence of a harmful anion, and vice versa, but 
the various organisms examined do not show uniform behaviour 
in this respect. No case has been observed in which the absorp- 
tion of a toxic ion is facilitated by an accompanying nutrient ion. 

The influence of narcotics on this absorption has also been 
studied. As a rule, cells slightly narcotised (with 0°05% chloral 
hydrate solution) absorb less cation, but cases are not rare, with 
poisonous cations, where the narcotised cells show increased absorp- 
tion. Similar observations have been made for anions, and it 
would appear that the explanation of the phenomena of antagonism 
between salts and anesthetics advanced by various authors is not 
supported experimentally, but further examination of this point 
is necessary. The principal result of the author’s tests in this 
direction is that chloral (or chloroform or ether) exerts unequal 
influences on the absorptions of the two ions of one and the same 
salt, as regards not merely the magnitude, but also the sense of 
the variation. Since nutrient ions are absorbed less and adverse 
ions more in presence of a narcotic, proportional absorption of the 
two ions, that is, apparent absorption of the whole molecule, may 
occur more easily with narcotised cells than with cells in full 
possession of the selective faculty. 

During the initial stages of the growth of plants in these salt 
solutions, increase of acidity or alkalinity of the external solution 
occurs in consequence of the predominating absorption of one of 
the two ions. After some hours, or maybe days, the cell exhibits 
the power to develop in the liquid a more favourable degree of 
acidity, this being attained by the excretion of other ions; this 
effect is most marked with tie marine alge. 

Whilst those ions which readily enter the cells do so with such 
rapidity that the concentration inside may exceed that outside 
after a few moments, those showing the opposite behaviour do not, 
as a rule, reach a state of equilibrium except in those cases where 
they are supplied in toxic concentration and alter completely the 
osmotic properties of the plasma. Further, the absorption of ions 
of the first type is not continuous, but resembles the damped 
vibration of a pendulum, a large and vigorous absorption being 
followed by a partial excretion of the same ion and then by a 
second smaller absorption and an excretion, and so on, these pro- 
cesses being repeated until a definite proportion is established 


i. 873 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 
e 


between the internal and external concentrations of the particular 
ions. 

The curves connecting the proportion of ion absorbed under 
similar conditions with the concentration are typical adsorption 
isotherms for all ions, although the curves for the two ions of a 
salt do not coincide and vary with the specific organism and with 
other factors. The relative diminution of the absorption begins 
to become apparent when the concentration approaches the toxic 
strength for poisonous ions and the plasmolytic limit for non-toxic 
ions. If the concentration is increased still further, the relative 
absorption increases rapidly, giving a second curve which also 
follows the laws of adsorption, but the penetration of the ions 
under these conditions is evidently not a physiological phenomenon, 
but is due to alteration of the protoplasm (compare Lavison, A., 
1910, ii, 1100). 

As regards the mechanism of these processes, the conclusion is 
drawn that the absorption of salts insoluble in the lipoids is possible 
only in so far as these salts are dissociated. The absorption is 
facilitated by the presence of H’ or OH" ions in the external solu- 
tion or in the plasma, the adsorption potential at the limiting 
surface being thereby increased. Confirmation is obtained of the 
independence of the absorption of water from that of the ions 
present in it, cellular colloids thus exhibiting the property of 
negative adsorption. T. H. 


Permeability of Living Cells to Acids and Alkalis. A. R. 
Haas (J. Biol. Chem., 1916, 27, 225—-232. Compare Crozier, this 
vol., i, 694).—The author has investigated the penetration of acids 
and alkalis by means of natural indicators contained in the petals 
of Browallia speciosa and of Pelargonium, the perianth of “ Queen 
of the Blue” hyacinth, and the root of the red radish. It is found 
that the relative rate of penetration of the hydrogen ion in V/100- 
solutions (made by titration) of acids and alkalis is practically the 
same in the plants studied as that found in the case of animal 
tissues (loc. cit.). When, however, the solutions are prepared with 
a hydrogen ion concentration of V/100 (by the use of the gas 
chain), very different results are obtained, depending partly on the 
dissociation of the acids concerned. The concentration of the 
hydrogen or hydroxyl ion is not, therefore, the only factor govern- 
ing penetration. H. W. B. 


Acidity of Plant Cells as shown by Natural Indicators. 
A. R. Haas (J. Biol. Chem., 1916, 27, 233—241).—The hydrion 
concentration in pigmented plant cells is estimated by adding 
aqueous or alcoholic extracts of the plant tissues to buffer solutions 
of known hydrion concentration and ascertaining in which solution 
the natural colour remains unchanged. The results clearly indicate 
that the reaction of the cell sap is usually acid. Even cells con- 
taining blue pigments are usually acid, although in some cases a 
neutral to very slightly alkaline reaction was obtained. As the 
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cell dies, a considerable change in the hydrion concentration may 
occur, which is revealed by a change in the colour of the petal or 
other plant tissue. H. W. B. 


The Constituents of Wood which give Colour Reactions. 
H. Wicuetnaus and M. Lance (Ber., 1916, 49, 2001).—If wood 
is submitted to a current of steam at 180°, hydrolytic products, 
which give the well-known colour reactions with phloroglucinol 
and hydrochloric acid, are found in the distillate. It is proposed 
to investigate these (compare Grafe, A., 1905, i, 22). J.C. W. 


Applied Plant Microchemistry. XII. Microchemistry of Gen- 
tisin and of the Yellow Colouring Matter in Frasera carolinensis. 
O. Tunmann (Chem. Zenir., 1916, ii, 65—66; from A poth. Zeit., 
1916, 31, 181—182, 189—190).—For the identification of gentisin, 
the microcrystalline forms of the latter and of its alkali salts, and 
of the compounds obtained with (1) sulphuric and nitric acids, and 
(2) bromoacetic acid, are employed; a sublimate is better for this 
purpose than separate crystals of gentisin. 

These reactions have been used to examine the distribution of 
gentisin in the different organs of the gentians and of Frasera 
carolinensis. The flowers of Gentiana pupurea-punctata contain, 
in relatively large proportion, a new compound, which sublimes 
at about 180° in colourless, flat, prismatic bars and plates, and is 
probably a higher, aliphatic alcohol. 

The yellow colouring matters of Frasera carolinensis may be 
sublimed undecomposed directly from the different parts of the 
plant. In the root, these colouring matters occur in the paren- 
chyma and in the calyx and corolla, in the epidermis and meso- 
phyll; in the seeds, they occur regularly and in large quantity in 
every cell of the plumule. From the crystalline forms of various 
derivatives which have been obtained, the conclusion is drawn that 
three different colouring matters occur, one of them only in traces. 


T. H. P. 


[The Oil ot] Hydnocarpus Venenate, Gaertner. False Chaul- 
moogra [Oil]. Harvey C. Britt (Philippine J. Sci., 1916, 11, 
{A ], 75-—80).—The oil of Hydnocarpus venenata has the following 
constants: m. p. 20°, D8° 0°948, m, 1°477, [a], 52°03°. Iodine 
number 9971, acid number 4°4, saponification number 200°3. 
Chaulmoogric acid, C,,H,,;CO,H, and hydnocarpic acid, 

C,;H.7"CO.H, 

are present, in addition to a cyanogenetic glucoside. Its chemical 
composition and constants are therefore similar to those of the 
oils of H. wightiana, H. anthelminticus, and Taraktogenos kurzii, 
the latter of which is the true chaulmoogra oil, and their physio- 
logical properties should accordingly be identical. The properties 
of the oil of Gynocardia odorata may be different according to 
whether the physiological activity is due to the unsaturated acids 
present in the hydnocarpus oils or to the glucoside present in all 
the oils. G. F. M. 
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Nitrogen Compounds of Mulberry Leaves. Yrersuo KaTayaMA 
(Bull. Imp. Sericult. Exper. Stat., Nakano, Tokyo, 1916, 1, 1—30). 
—From 1 kilo. of the dried leaves, the following amounts of the 
various nitrogen compounds were obtained: glycine, 0°06; alanine, 
1:0; valine, 0°47; leucine, 0°60; proline, 0°05; aspartic acid, 5°20; 
phenylalanine, 0°60; guanine, 0°10; adenine, 0°52; hypoxanthine, 
0°12; histidine, 0°20; arginine, 1°30; lysine, 0°93; choline, 1°90; 
and trigonelline, 0°2 gram. Tyrosine was also found. 

When hydrolysed, about 90% of the total nitrogen dissolved, 
of which 50% belonged to monoamino-acids and 35% to bases. 

After hydrolysis, 1 kilo. of dried leaves yielded: leucine, 21°0; 
alanine, 19°0; valine, 10°5; arginine, 8°8; lysine, 6°6; aspartic 
acid, 6°0; proline, 2°5; phenylalanine, 2°5; choline 2°3; serine, 2°0; 
glycine, 1*o; and histidine, 1°3 gram. 

The composition of the nitrogenous portion of mulberry leaves 
differs considerably from that ot the cocoons (Inouye and Iwaoka, 
J. Tokyo Chem. Soc., 1915, 36). N. H. J. M. 


Carbohydrates of the Musci. Tuomas G. Mason (Sci. Proc. 
Roy. Dublin Soc., 1916, N.S., 15, 13—28).—The following Musci 
were investigated: Polytrichum commune, Thuidium tamariscinum, 
and Sphagnum cymbifolium, Dextrose, levulose, and sucrose were 
found in all the materials examined, whereas maltose is dependent 
on the presence of starch. Diastase and maltase were found only in 
Polytrichum commune; invertase is widely distributed. In P. 
commune and Sphagnum cymbifolium the carbohydrates seem to 
descend the stem chiefly in the form of hexoses. N. H. J. M. 


Rennin from Solanum Elaeagoifoiium. <A. Bopansky (J. 
Biol. Chem., 1916, 27, 103—105).—The rennin from the berries of 
Solanum Elaeagnifolium closely resembles ordinary rennin from 
animal sources. H. W. B. 


Pois»nous Action of Lithium Sa'ts on Piants. H. FRerkine 
(Chem. Zentr., 1916, i, 1252; from Flora, 1915, 8, 449—453). 
Lithium acts as a poison only towards plants which need calcium 
and not towards the calcium-free lowest alge and fungi. The 
poisonous action of lithium is stronger than that of magnesium. 
In the latter case, the poisonous effect is removable by addition of 
calcium salts, whereas these only retard the poisonous action of 


lithium salts. oe me A 


Translocation of Seed Protein Reserves in the Growing 
M ize Seedling. C.J. V. Perrizone and CornetiaA Kennepy (J. 
Biol. Chem., 1916, 26, 519—525).—During the growth of the maize 
seedling the total nitrogen of the seed diminishes, whilst that of 
the plumule and root increases, the total nitrogen in the seedling 
remaining fairly constant. The amino-acid nitrogen in seed, 
plumule, and root remains at a more or less constant value. A 
careful examination of the sap shows the presence of free amino- 
acids, as well as of traces of soluble proteins or peptides. These 
results indicate clearly that the transportation of the reserve pro- 
teins of the seed to furnish material for the proteins of the growing 
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parts of the plant takes place in the form of amino-acids in a 
manner analogous to the similar provess occurring in the animal 


organism. H. W. B. 


Relation of Amide Nitrogen to the Nitrogen Metabolism of 
the Pea Piant. Barnerr Sure and W. E. Torrineuam (J. Biol. 
Chem., 1916, 26, 535—548).—In the early stages of growth, 
amides and amino-acids accumulate in the cotyledon and in the 
growing shoot. Later on, the amino-acids decrease considerably 
in the shoot and completely in the cotyledon, whilst at the same 
time the amides rapidly increase in both parts of the plant. The 
authors draw the conclusion that the amino-acids serve for amide 
production in the nitrogen metabolism of the etiolated pea plant. 


H. W. B. 


The Salicylic Acid Reaction of [Soja] Beans. Harvey C. Britt 
(Philippine J, Sci., 1916, 11, A, 81—89).—Soja beans give the 
ferric chloride colour test for salicylic acid, but this is not conclu- 
sive evidence that this substance is present either initially or as an 
added preservative. Moreover, although alcoholic extracts of 
numerous samples of Chinese, American, and Japanese beans, and 
preparations therefrom, on extraction with ether, gave the ferric 
chloride test, they failed to give the Jorissen salicylic acid test, 
which was shown to be equally delicate. The conclusion is there- 
fore drawn that the substance giving the violet colour is not sali- 


eyclic acid, but a product similar to maltol, and it is probably formed 
‘by enzyme action in the beans. G. F. M. 


Wine containing Free Sulphuric Acid. W. I. Baraciota and 
O. Scuuppii (Zeitsch. anal. Chem., 1916, 55, 369—377. Compare 
this vol., ii, 488)—About 0°1% of free sulphuric acid was present 
in an Alsatian white wine (1889 vintage) examined by the authors. 

W. P. &. 


Causes of Acidity of Soils which are Acid through Exchange 
of Ions. H. Kapren (Landw. Versuchs-Stat., 1916, 89, 39—80; 
Compare ibid., 88, 13).—Two pine-forest soils and a soil on which 
the vegetation consisted of a few bilberry shrubs were investi- 
gated. The forest soils, which were covered with a layer of humus, 
2—3 cm. deep, showed considerable activity when treated with a 
iormal solution of potassium chloride; the third soil failed to react 
with potassium chloride. The latent acidity of the forest soils is 
attributed to the action of humic acids on the mineral soil and the 
production of aluminium and iron salts. 

It is shown that the true acidity of humus extracts is approxi- 
mately the same as that of acetic acid of the same strength, and 
that latent acidity can be produced by treating mineral soils with 
raw humus. The same result is obtained with some vegetable sub- 
stances which are only partly humified. 

Latent acidity can perhaps also arise from the production of 
soluble iron and aluminium compounds in the humus itself and 
the penetration of the soluble salts into the mineral soil below the 
humus. N. H. J. M. 


